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SALES and SYSTEMS GUIDE

THE TIME AUTOMATED GRID SYSTEM (TAG)

The Time Automated Grid System (TAG) is a"‘s‘tudy technique utilizing a series
of IBM restricted programs developed by the New York Field Systems Center.
The programs have been distributed to a number of other Field Systems Centers
and in some instances their personnel have beén trained in the use of TAG. The
manual on TAG is not to be distributed to customers until the requirements for
distribution as outlined in the foreword of the manual are met.

" TAG is used in systems design. When the proper data regarding the output of an -
application area is provided to TAG on the Tag Input/Output Analysis Form .
(X20-1779), the system will provide information as to what inputs are necessary :
and at what point in time. TAG is able to define a minimum data base for any
system. With the aid of the reports generated by TAG, the user can systematicalvly

“resolve the question of how the required inputs are to be entered into the data
flow. When both the inputs and outputs have been defined to TAG, the next
iteration of the program produces file format and systems flow descriptions. The
user obtains an overview of his system, showing the interrelationship of all data ~
in the system. The information provided by TAG allows the analyst to do a more
thorough, knowledgeable job of systems design. The input/output of a sample
problem is included. ) ’

RESTRICTED DISTRIBUTION

Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040003-6



Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040003-6

RESTRICTED DISTRIBUTION: This manual is not to be distributed to customers without
the permission of local branch office management and until arrangements for support of
TAG as outlined in the foreword of this manual have been completed.

Address comments concerning the contents of this publication to
IBM, Technical Publications Department, 112 East Post Road, White Plains, N.Y. 10601
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Foreword

The Time Automated Grid system (TAG) is a study tech- It is necessary that any IBM branch office whose cus-
nique utilizing a series of IBM restricted programs developed  tomers desire to use TAG contact the local Field Systems
by the New York Field Systems Center. The programs Center to determine the availability of the required one-
have been distributed to a number of other Field Systems day class for customers on TAG and the willingness of the
Centers and in some instances their personnel have been center to process the customers’ data using the TAG pro-
trained in the use of TAG. grams. This manual should not be provided to customers
until the branch office has fulfilled this requirement.
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Progress has been the keynote in data processing since the
introduction of the computer: improvements in hardware
design have resulted in equipment capable of performing
hundreds or even thousands of instructions in a single
second; software packages have been created that allow

the computer to monitor its own operation; complex
activities in all industries have been brought under the
computer’s control. The trend has been, and still is,
toward increased speed and sophistication of equipment
and broader scope of use. Real-time systems, management-
information systems, systems utilizing integrated data -
bases figure more and more among the processing objectives
of users.

But as the computer and its functions grow in com-
plexity, the task of systems design becomes more difficult.
Effectively automating an order entry application, for
example, is by no means as formidable a project as imple-
menting a system that involves 20 application areas, or

Introduction

one that is geared to respond in minutes to unanticipated
inquiries about any element in the data base. The problem
of defining the best systems solution increases with the
scope of the system being developed. Recognition of this
fact has led to the establishment of formalized techniques
intended to aid the systems planner in his approach to the
design of large-scale systems.

Valuable though these techniques are in directing the
systems study, they suffer significant limitations: they
neither lessen the effort nor significantly reduce the amount
of time required to carry out a study. They provide a
plan of action, but rely totally upon manual effort for .
execution of the plan. Where advanced systems concepts
are to be realized, dependence on manual techniques
alone is an obstacle to design., An examination of why
this is so will lead to an understanding of the benefits to
be gained from use of the Time Automated Grid system
(TAG).
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Systems Design Problems

Systems design is always subject to certain obstacles,
Large-scale systems design is subject to a magnified version
of these same obstacles, The difficulty of properly sur-
veying system requirements — current and future — of
drawing up design objectives, and of defining the optimum
solution to a systems question is intensified when the area
under study is vast. The time and staff required to perform
a thorough study increase in proportion to the scope of
that study. In most instances of large-scale systems design,
however, both time and personnel are limited.

Systems specialists represent a very small percentage of
the total staff within any company. Yet their job requires
that they accurately research all, or a great portion, of the
activities in which the corporation engages. The quality
and the amount of work that the systems group can
accomplish in a given time-span depends upon the number
in the group and their experience in the systems field.
This is true whether the system under consideration is
restricted in scope or is all-encompassing. But designing a
large, integrated system makes greater demands upon the
talents of the systems group than does development of a
more limited system. Therefore, where advanced con-
cepts are to be implemented, some means of increasing
productivity — of obtaining more from the study team —
must be found. One way to do this is to expand the
systems group to an optimum size. However, attempting
to increase team size causes additional problems.

First, skilled systems analysts are not always readily
available. Second, when hired, they must be trained in
company procedures before they can participate efficiently
in design work. Once that work is completed and a new
system is implemented, personnel requirements may under-
go a change. Where fewer analysts are needed to maintain
a system than were required to assist in its design, the
question arises of how to continue utilizing the additional
staff members. Perhaps most significant of all is the eco-
nomic question — how to justify and absorb the costs en-
tailed.

If supplementing the study team is not the answer to
maximizing productivity, perhaps the next best solution
might be an increase in the amount of time allotted for
the systems study. Yet experience has shown that extend-
ing the period of time between the start of a study and
implementation of a system is usually not feasible. Need
for a speedy solution to the problems that made redesign
of an existing system necessary in the first place is one
reason. The dynamic quality of any business organization
is another, A company’s goods, the services it provides,
its internal structure and procedures vary with the passage
of time. In a rapidly developing corporation, changes may

2
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occur in a matter of months. Changes will almost always
occur over a period of years. To design a unified system
with an integrated data base in an evolving environment
is like trying to hit a moving target. Design objectives
that are valid at the beginning of the study project may
no longer be so, or may be only partially so, six months
or a year later, Requirements that did not exist at the
start of the design phase must be incorporated into work
already completed. Evaluation and communication of
changes and of their effects on the final system design
must take place. All this requires additional time and can
push implementation of the system still further into the
future. .
Obviously, if increased productivity cannot be achieved
by augmenting either systems personnel or the time to be
given over to the systems study, the technique employed
to direct the study should provide a means of attaining
this goal. Conventional study-directing techniques cannot
do so because, being manual, they require time-consuming,
laborious effort on the part of the systems planner.
Documentation and reduction of data, and the organi-
zation of it into a systems flow, are all done by hand.
Currently, the clerical portion of systems design work can
require as much time as its creative or decision-making
aspects, if not more. Given this situation, plus limitations
in staff and study time, it is highly possible that important
design questions may be neglected or glossed over. Failure
to probe deeply enough adversely affects the quality of
the systems solution. Ideally, the study team should be
able to weigh the value of all the data it collects, search
out discrepancies and redundancies in the data base,
examine all the alternative solutions to the systems ques-
tion and the effects of each solution on the total design.
In reality, systems planners are often forced to accept a
less than optimum design. Sacrifices in quality are made
to ensure completion of the systems task within a reason-
able time-span. For example, we know that functional
areas within a business organization may overlap one
another. Data passes between them. What is output in
one area may be input to another. In order to design a
unified system, the analyst must be aware of when and
how data elements cross the barriers between functional
and operational areas. Developing this awareness can
demand an expenditure of time that the systems planner
cannot afford. Consequently he may choose to study each
activity within his company as though it were a self-con-
tained entity isolated from all other activities. Maintaining
an overview of the system then becomes virtually
impossible. The concept of system unity, or integration,
is lost,

CIA-RDP73T00325R000100040003-6



Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040003-6

\
v

The key to effective design lies in giving over more of (as he has had to do in the past), his productivity cannot

the available study time to the decision-making processes be as great in the purely inventive area of design. What is
and in making it easier for the systems planner to reach needed is a technique to relieve him of his clerical duties
conclusions about data requirements, If the systems analyst  while directing him in his creative efforts. That technique
must rely on his own data-recording and organizing abilities  is TAG. ’
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TAG-Assisted Systems Design

Originally developed as a manual systems design tool,

TAG was automated late in 1966. TAG is a general-purpose
technique applicable to the design of any data-processing
system in the commercial environment. Its use is not
limited to a particular industry, application, or hardware
configuration. With TAG, the user systematizes his study
effort while reducing study time and maximizing the
creative utilization of personnel. Although TAG is not

an “instant” systems design tool — that is, it does not
eliminate the need for systems analysts — it is of significant
assistance in all areas of systems work: data collection,
analysis of data requirements, and definition of data flow.

Use of TAG begins with transcription of the system’s
output data requirements on an Input-Output Analysis
Form. Because the form is simple, those who fill it out
need not be experienced systems personnel. The user can
draw upon his operational, programming, and control
staff in the survey effort, leaving his systems staff free to
review the completed work and to direct their attention
to questions that require further investigation. Employ-
ment of personnel over and above the systems team affords
greater speed in the data collection effort, and means that
the analysis and design phases of the systems study can
begin earlier than they otherwise would. Standardized
documentation of systems requirements and upgrading
of personnel in systems operation are by-products of the
TAG procedure.

The tasks of analysis and design occur earlier in a TAG-
assisted study for a second reason: initially, only a portion
of the systems information available need be studied before
analysis may begin. TAG looks first at the user’s output
requirements only. Inputs are examined during later
iterations of the program.

Once the output data requirements have been fed into
the TAG system, TAG works backward from the output
to determine what inputs are necessary and at what point
in time. As a result of its output-oriented approach, TAG
is able to define a minimum data base for any system, With
the aid of the reports generated by TAG, the user can
systematically resolve the question of how the required
inputs are to be entered into the data flow. He is assured
of defining only pertinent input elements and of bringing
them into the system at their proper place, all with minimum
effort on his part. Superfluous or repetitious data can be
identified and eliminated from the system. Discrepancies
in the use of any data element can be corrected.

When both inputs and outputs have been defined to
TAG, the next iteration of the program produces file
format and systems flow descriptions. File contents and

4
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data flow are both based upon time — the time at which

" data elements enter the system and the time at which they

are required to produce output. To TAG, it is the elapsed
time between these two moments that creates the need for
files. The files that TAG defines indicate, in detail, what
data must be available in each time period to enable the
system to function. The job definition depicts the flow of
these files, as well as of the inputs and outputs, within and
between time cycles. The user obtains an overview of his
system, showing the interrelationship of all data in the
system. Knowing these interrelationships makes it possible
for the system planner to determine whether the outputs
desired are quickly and easily obtained, and thus economi-
cally justified. With knowledge of the availability of data
elements in given time periods, he can readily see where
additional useful outputs might be obtained. His creative
ability is enhanced. The information provided by TAG

- allows the analyst to do a more thorough, knowledgeable

job of systems design.

With the job definition before him, the user then decides
how he wishes to proceed. He may define further data
requirements or he may begin optimizing the system flow.
The user studies as much or as little information as he
chooses at any one time — a few application areas or the
operations of the entire business organization, The size
of the study is restricted in no way by the use of TAG.
TAG is an iterative tool; its function is to develop an in-
tegrated systems flow and to maintain that integration no
matter how many changes or how much additional data
the user introduces. And TAG will do so accurately and
at computer speed. Limited time need not be the obstacle
to effective design that it is when manual techniques alone
are used. An analyst can experiment with any number of
alternative solutions — for a single application or a total
system — and arrive at the best one in much less time than
he could using manual methods. Users of TAG can convert
systems in parts, according to the timetable most convenient
for them, without encountering difficulty in tying in other
application areas later. If a company’s data requirements
change at any point during the systems study, new re-
quirements can rapidly be analyzed by TAG and incorpora-
ted into the existing job definition. In short, the TAG
user obtains, in systems analysis and design, the same flexi-
bility he seeks when he automates application areas.

To summarize, use of TAG permits a reduction in the
time and effort required to go from problem definition to
systems implementation, maximizes the creative use of
systems personnel, and produces as an automatic by-product
standardized, up-to-date documentation.
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TAG INPUT/OUTPUT ANALYSIS FORM

All user data to be analyzed by the Time Automated Grid
system is recorded on the Input/Output Analysis Form
(X20-1779). An illustration of the form appears in
Figure 1.

The form is divided into two horizontal sections, one
dealing with requirement titles, the other with data names.
The characteristics of the input, output, or file being
described are recorded in the requirement title section.
Comments and the data requirements of the input, output,
or file in question are detailed in the data name section.

1. Requirement title section: Title information is
recorded in columns 1-70. The name field is left-justified;
all other fields are right-justified. Leading zeros are not

: CIA-RDP73T00325R000100040003-6

Column

Use of TAG

Contents

1
2

I (input), O (output), F (file)

Present only if column 1 is F.
R indicates a reference file (input);
A indicates an audit file (output).

Number of times this title name is
processed

Shortest clock or calendar time
period within which this data is
processed. Possible periods and
their codes are second (S), minute
(MI), hour (H), day (D), week

(W), month (MO), quarter (Q),
year (Y). '

required. (Frequency plus period establishes
a time interval,) -

TIME AUTOMATED GRID TECHNIQUE (TAG) INPUT/OUTPUT ANALYSIS FORM PAGE

ol
m
P
x
°

AVERAGE(A) MINIMUM (M) DATE

REQUIREMENT TITLE VOLUME VOLUME VOLUME

PREPARED BY

FREQUENCY
PRIORITY
PROGRAM
SEQUENCE
FREQUENCY]
SURVEY
PERIOD
FREQUENCY

- |DATA TYPE
It JFREQUENCY!

T
Je1 s2lesed]

N
vefsafvafss]is i e slocle 1 o2 spalesfeefereefesfsols oz salaafes seh safsshaols [ocfes oafes

-
©
o

53

151 [s2]53(54 [55|

>
>

M S

i1ty

U T U S T Y S S U A S ST N 0 W S W S S0 W WY Laa g

DATA NAME SIZE REMARKS

SEQUENCE

bo]:ﬁsz a;]st[ssIse[sr[&a]ss[so]sn[sz]ss]st[as]ss[sr]ss]ss]vo]r»lrz‘u]n]nqu':r{ru{rs

2[s[«]s]s]+Te]s ]m]nnlnz]-s]u[ns]us]urlln]w{zo]zu|zz[z:]ulz5[25[27[20129[30[3|lsz[n[u[sa befs7p

T S U S S S VA W W0 S U T T S TAY VOO0 S W S S ST S S 1

PR TS T A S A WA S S T S S S S S S

- F L L F
- - L=

r =
°

1

Aaaaa g 11 P " 2 P

P
DATA TYPE (Columnl) = INPUT-1, OUTPUT -0, FILE~F -1779 -0 UM 2S

Figure 1. TAG input/output analysis form
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Column  Field Name

8-9

Contents

Priority Sequence of inputs and outputs
within a time interval, Ranking
is from 1 to 99, with 1 being
highest priority. All requirements
not having a priority indicated
will be assigned the lowest
priority, 99.

TAG uses the frequency, period, and priority information
to establish what is called a cycle number. TAG begins with
the smallest interval of time designated by the user (e.g., 999
times per second) and works up to the largest, incrementing
the cycle number by one each time there is a change in
frequency, period, or priority. All requirements with the
same frequency, period, and priority will be assigned the
same cycle number. (Note that initial assignment of priority
cannot be made by the user until all documents for a given
frequency and period have been reviewed together. There-
fore, in most cases, it is suggested that priorities not be
assigned until after the first iteration of TAG.)

Field Name

Program Sequence

Column
10-11
12-35

Contents
Not used with TAG

A unique name for the
input, output, or file
(Column 12 may not be
blank.)

Blank

Peak, average, and minimum
volumes, with their associ~
ated frequency of occur-
rence and survey periods

Requirement Title

Volume Quantity of inputs or out-
puts noted during the
survey for the time period

indicated in columns 6-7

Number of times the volume
indicated occurred during
the survey period

Frequency

Survey Period Study period or time during
which the volume informa-

tion was gathered

Approved For Release 2008/06/05 :
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Column Field Name Contents

50-55
56-57
58-59
60-65
66-67
68-69
70

See 4045
See 46-47
See 48-49
See 4045
See 46-47
See 48-49

The volume figure for which
the design is intended (P-
peak, A-average, M-minimum)

Volume
Frequency
Survey Period
Volume
Frequency
Survey Period

~ Designed for

71-80 May contain user ID

2. Data name section: The data name information is
recorded in columns 1-80 of the I/O analysis form. The
name field is left-justified; all other fields are right-justified.
Leading zeros are not required.

Field Name

1 Comments

Column Contents

When the letter C is entered
in column 1, TAG treats
columns 2-80 as a comment.
Comments may be in any
form — an English statement,
a FORTRAN formula, a
COBOL sentence. If there is
no C, it is assumed to be a
data description line,

Data Name Data field name

Total number of characters
in the data element

Size

Alphabetic/
Numeric N for an all-numeric item,

A for all others

Describes the characteristics
and the use of the data ele-
ment, There are four cate-
gories into which data may
fall: fixed informational;
fixed functional; result of
calculation; factor in a
calculation. When coding
Class-Use refer to Figure 2.

Class-Use
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Does the
data control
other data?*

Variable
(v)

Informational

m

Functional
(F)

Factor
(F)

*Wi

Note: For data names coded VR, all factors needed to calculate that result should be listed as data
elements even when they do not print on the document. If possible, show on a separate line,
as a comment following each VR, the formula used or computations required to arrive at the

th respect to this requirement only

result.

Figure 2, Chart for coding of class-use

Result
(R)
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Field Name
Ratio

"‘Column
4246

Contents

The average number of times
the data element is required
in a unit of the title require-
ment. Ratio will vary de-
pending upon the unit of
measure used to express
volume.*

Used for data elements that
control the sequence of the
input or output.

Sequence is indicated as 1
(major control field), 2
(intermediate control field),
etc. A maximum of 15
control fields will be
accepted. Sequence

should be indicated

for at least one data
element within a

title name. Sequence
elements must be

listed whether or not

they appear on the

output,

Sequence

Indicates the order (left to
right and top to bottom) in
which the data elements
appear on the requirement.
If format is unimportant,
enter a P in column 52. On
an output, if the data ele-
ment is not to appear, leave
columns 50-52 blank.

May be used for any ex-
planatory comment

0, 1, 2 used to modify
summary codes.
Use with caution!!!!

Comments

*For example, assume that a payroll register contains one
printed line per employee and that there are 1000 employees.
The volume figure for the payroll register may be expressed
in terms of the number of lines in the register (1000), or in
terms of the number of pages in the register (assume 20), or
in terms of the number of registers to be produced (1). If
each employee’s name is to appear on the register, the ratio
figure for “employee name” would be 1 if volume = 1000
lines, 50 if volume = 20 pages, or 1000 if volume = 1

register.,

TAG REPORTS

The output of the Time Automated Grid technique is a
series of ten reports that document the user’s input, analyze
his data requirements, and provide file and data-flow
definitions. All reports and their suggested method of utili-
zation are explained below.

Report 1 — User’s data: The first report generated by TAG
is a listing of the cards keypunched from the data on the
1/O analysis form. All information, including comments,

is shown. Accompanying each requirement title is a
sequential number called an entry number, which is assigned
to the requirement as it is read into the TAG system. In
addition, each card processed is given a unique card number.
This listing provides the user with a record of data analyzed
to date.

Report 2 — Glossary of data names: Each of the unique
data names submitted to TAG by the user is listed, in alpha-
betic order, within the glossary.* The size, characteristics,
and reference number associated with each field are printed
beside the field name. The glossary provides documentation
and a guide for standardization of terms,

Report 3 — Document analysis: Once all requirement titles
and their data elements have been fed into the TAG system
for analysis, TAG sequences the user’s inputs and outputs
by priority (01-99) within time interval (999 times per
second to once per year). A cycle number is then assigned
to each unique time-priority designation. Next, the re-
quirement titles are sorted to type (input, output, reference
file, audit file) within cycle, and are given a number by the
TAG system called a “header” number. Report 3, the
document analysis, is in header-number sequence with a
cross-reference to I/O entry number. 1t summarizes all

the requirement titles that have been analyzed, and describes
the systems study in terms of the number of headers being
examined, their volume, the cycle in which they occur,

and the number of alphabetic and numeric characters they
contain.

Report 4 — Sorted list of data names: This listing records,
in alphabetic sequence by data element, each usage of an
element the way it originally appeared on the 1/O analysis
form. The cycle, the header number, and the header type
for which the data name is required appear with it. For
ease of reference, the card number associated with each
element is printed beside it. The sorted list may be used
to resolve discrepancies and redundancies in data names,
field sizes, and contents. Duplicate data names can be

- deleted; number and type of characters contained in data

fields can be standardized with the aid of this report.

*Not included in Sample Problem, Appendix C.
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Report 5 — Time-grid analysis: To produce Report 5, TAG
reduces the Sorted List of data names to unique elements.
The data numbers previously assigned to the elements are
then printed across the page, 20 per page, and the headers
in which the data elements appear are printed, in sequence
by time, down the page. The figures shown within the
grid describe the number of appearances of the element
within a particular header. Below each grid, following the
last header analyzed, is a line of summary codes — one or
more for each data element within the body of the grid,

A legend explaining the codes is printed at the bottom of
each page of the report,

Use of this grid makes it possible to trace the appearance
of each data element, by time, through all the requirements
in the system. The grid indicates those data elements that
must be carried in files (summary code 1). Thus the time-
grid analysis enables the reviewer to begin identifying the
minimum data base his system requires.

Elements that may be generated by the system itself
are also pointed out by this report (summary code 2).
Where these variables are the result of calculations, a check
should be made by the reviewer to ensure that all the
factors required to produce those results have been included
in the system.

Report 6 — Summary of unresolyed conditions: All data
elements needing further investigation are listed here.
These include items:

(a) for which there is no input (summary code 3)

(b) which are not required to produce output (summary
code 4)

(¢) whose ratio varies from requirement to requirement
(summary code 5)

which must be produced before the necessary input
is available (summary code 6)

(e)  which are duplicates of other data elements required
by the same header (summary code 7)

Using this information, the analyst must now determine
which of the conditions listed are truly error conditions
and decide how he wishes to resolve them. Only he can
determine, for example, whether variation in ratio is an
error or simply the way in which a data element is used,
whether an unused input item is superfluous or will be
required by an output not yet submitted to TAG, or
whether a needed element should be introduced in a file
or on a document. (For a detailed discussion of the TAG
— generated summary codes, see appendix B.)

Report 7 — Time/key analysis: The time/key analysis

lists each header and its characteristics: volume, type, the
cycle during which the header is inputted or created, and
the key elements associated with it, By examining the time
and sequence requirements for each header in relation to

all other headers, the analyst can easily see where sequencing
problems exist or sorts are required. If he uses the time/
key analysis in conjunction with the time-grid analysis, he
can determine the best possible source from which to draw
missing input elements, since the two reports taken together
provide a simple means of matching outputs and inputs
having like key elements and time requirements.

On the basis of the information contained in the pre-
ceding reports, the analyst makes corrections and changes
to the data originally submitted to TAG. Once the modi-
fied user information has been fed into the TAG system,

a second series of reports is produced. The first seven will
be the same as those described above, updated to reflect
all changes. If all input requirements have been defined,
TAG constructs working files to communicate between
the time periods in the system.

TAG utilizes two approaches to file design — the serial
methed and the direct access method.

Report 8 — Serial file records: In the serial approach,

TAG limits the amount of data in any one record to a
required minimum, Although TAG has no way of applying
volume and activity figures to the files it constructs, the
assumption is made that passing superfluous data through

a cycle is costly in terms of time. The underlying philosophy
is that the fewer the characters in a single data record, the
less read/write time is required to process it, and the shorter
a record, the greater the number of records that can be
contained in a block of given size. Therefore, TAG attermpts
to minimize the data base within each individual file. It
does this by building a new serial file whenever a sequence
change in the required data occurs or a time change between
the availability and use of data takes place in the system,
This approach results in a multiplicity of files, and can be
considered the worst solution to the problem of file format
definition,

Report 9 — Direct-access records: The unrestricted use of
direct-access files is the second design alternative outlined
by TAG. In this solution, no attempt is made to minimize
record size, the concept being that inactive records need
not be passed when files are retained on direct-access de-
vices. Therefore, more data than is required in any given
time period may be maintained on a file without signifi-
cantly degrading system performance within a cycle. Using
this approach, TAG constructs files on the basis of sequence
changes only. Time requirements are ignored. The result
is fewer files, but larger data records than exist in the
serial-record solution,

Report 10 — Job definition: All working files, inputs, and
outputs for each time interval (cycle) in the system are
brought together in Report 10. A job definition, or data
flow, is produced for each of the two file types — serial
and direct access.
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The result of TAG’s analysis is a basic working system,
which has been divided, by time intervals, into several
subsystems, Although it is, by no means, an optimum
solution and is not based on actual volume figures and
hardware considerations, nevertheless it does provide a
definition of the minimum data base required to satisfy
output objectives in each cycle. Using his knowledge of
record volume and activity, and of the equipment available
to him, the analyst must now optimize the data flow.

Content of files and time requirements for files, in detail,
have been established for him by TAG. He may now work
out the most feasible solution to the requirements of the
total system or to any one of the subsystems. Each of the
subsystem solutions may then be reassembled into a total
systems design, using as interfaces between them the
working files described by TAG. At any point in the opti-
mization process, the analyst can again submit his data to
TAG and receive an updated set of reports showing the
effects of the changes he has made upon the entire system.
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The Time Automated Grid technique can be used to best
advantage in the development of the management informa-
tion system. TAG is particularly well suited to the design
of large-scale systems, where diversified activities, requiring
numerous outputs, are to be brought together and supported
by an integrated data base. Effective utilization of TAG,
however, is by no means restricted to this specific design
situation alone. The technique offers valuable assistance

to the analyst wherever the need to define a system’s
minimum data requirements exists, The “system” in
question may represent a single activity area with a high
volume of output; it may comprise multiple applications;

it may be manual or mechanized. No matter what the
nature of the system, TAG will aid the analyst in defining,
or refining, a data base and information flow. For example,
when TAG is applied to the development of a paper-flow
system, the output generated by the tool provides a reference
guide to the inventory of information to be maintained and
the documents to be processed within the system. If the
design problem under consideration is one of cut-over from
unit-record equipment to a computer, TAG alerts the user
to the existence within his present system of the redundant
data elements that frequently characterize a card-oriented
installation,

Use of TAG need not be limited to the area of design.
By altering the type of information designated as input or
output, the systems analyst can employ TAG to study
subjects such as file conversion or the feasibility of imple-
menting a particular application package, given the contents
of existing files, TAG is a flexible tool; there are no rigid
rules about how it may be employed.

EVALUATION OF TAG

It is recommended that, prior to undertaking a full-scale
study, the potential TAG-user evaluate the technique using
data of his own choosing. He should plan to conduct a
small pilot study involving approximately a dozen outputs
with varying time requirements. The pilot will serve to
familiarize the user with TAG’s concepts and will afford
him the opportunity to compare the technique to other
design methods. A careful examination of the results of
the study, in terms of effort expended and work accom-
plished, should show the systems planner whether or not
TAG can be of benefit in his particular design environment.
After TAG has been evaluated and accepted as the study-
directing technique, the systems project proceeds as it would
were conventional design methods used. It is important to
remember that TAG does not eliminate any of the essential
“ingredients” of the design process. Data collection, analysis,
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Systems Study Implementation

and system definition are components of any design project,
whether TAG-assisted or not. However, TAG makes it
possible to accomplish these tasks more quickly and more
systematically than do “paper-and-pencil” techniques.

UTILIZATION OF TAG

1, Systems team: The services of at least one experienced
systems analyst are required to implement a TAG-directed
study. During the survey phase of the systems project,

his task is to delegate responsibility for the collection of
data, to resolve questions about that data, and to coordinate
and monitor the wark of the staff at his disposal.

The personnel who make up the survey team may be
drawn from any functional area the systems planner desires.
The major criterion for effective participation in the study
at this point in the project is a familiarity with some phase
of the activity being reviewed. If, for example, a department
employs clerks who regularly handle certain documents,
the clerks could be asked to transcribe the requirements
of the documents on I/O analysis forms, for later review
by an analyst. _

The size of the survey team that an analyst can effectively
supervise will, of course, depend upon the competence and
systems experience of the individuals in the team. Non-
systems personnel, for example, might require more direction
from the analyst than systems trainees; and, therefore, a
group made up of nonsystems people might, of necessity,
be smaller than one composed of systems personnel. Never-
theless, no matter what the characteristics of the study team,
TAG can significantly enhance the ability of the analyst in
charge to delegate the “clerical” or nondesign portion of
systems work to the other members of the team.

Upon completion of the data collection effort, full
responsibility for the remainder of the design project reverts
to the experienced analyst, whose job it then becomes to
study the reports generated by TAG, investigate unresolved
conditions, and design a system that is in keeping with
specific hardware and file considerations.

2, Design steps: The first step in the design process, after
selection of the activity or activities around which develop;
ment of a new system is to begin, is the gathering of known
facts about systems output requirements. The details of
what is needed to create these outputs are coded on I/O
analysis forms, reviewed by an analyst, keypunched, and
submitted to TAG. The initial analysis of the user’s data

will pinpoint errors and discrepancies in data definition,

such as inadvertent duplication of data names or incorrect
variations in the descriptions of data fields and their contents.

11
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In all likelihood, the usage of certain terms will require
standardization; and the study team may wish to use the
glossary provided by TAG for this purpose.

Following the correction of error conditions and the
resubmission of output data requirements to the TAG
system, the analyst begins assigning priorities to system
outputs, Priorities can be assigned only after all of the
outputs for a given time period have been reviewed together.
With the aid of the reports created by TAG, the analyst
redefines the time intervals at which output must be pro-
duced. Since he is aware of the over-all relationship among
data items and outputs, he is in a position to settle any
conflicts that may arise over relative priorities of output,
For the same reason, he can also recognize possibilities .
for new and improved outputs.

When outputs, their characteristics, and their time re-
quirements have been firmly established, TAG directs the
user to the items needed to produce those outputs (code 3).
Using the report of unresolved conditions as a checklist,
the analyst now considers the question of availability of
input data, It is up to him to select the most feasible method
of entering required data into the system. He must analyze
the nature of each input element to be introduced. Is it
the kind of item that the system itself has available — a con-
stant or the tesult of a calculation? If it is not, then the
element must be brought into the system via a document or
a reference file. The document solution will be the one
chosen when an item must be reintroduced each time it
is used.

Since this is obviously the most unwieldy and costly
manner of entering data into the system flow, the analyst
should be absolutely certain that no other answer to the
input question exists. If, on the other hand, the analyst
determines that a data element can be used over again once
it has entered the system, then that element must be in-
corporated into a reference file, and the analyst must con-
sider the problem of file maintenance. Once method of
entry has been established, the analyst approaches the
question of when in time to introduce the document or
file and the problem of what other elements — key fields
and additional data fields — are to be brought in with the
required input items. Here again, an examination of the
TAG-generated glossary and analysis will help him find
valid response to these questions in a shorter time and
with less effort than might otherwise be possible.

The final stage of the design project is, as always, system

definition. After TAG has processed the required informa-
tion on user inputs, outputs, and files, data and job description
reports are created that provide a word picture of the user’s
system, or that portion of it that has thus far been analyzed.
The analyst now refines the generated file format and data-
flow descriptions, applying to them record volumes and
activity ratios, and, if known, hardware considerations. He
looks for possible new outputs and improvements to existing
ones, He may change the contents of an output, its priority,
and the frequency with which it is produced. He may consoli-
date duplicate reports. Since he can trace the steps needed

to produce desired outputs, the analyst knows the relative
ease or difficulty with which those outputs are obtained.
Thus, he can justify eliminating from the system costly
reports — ones that require excessive data manipulation to
produce.

In designing files, the systems planner first compares
the contents of existing reference files to the data require-
ments outlined by TAG. Where discrepancies exist, the
analyst determines whether or not it is feasible to attempt
to include the needed data in the system. If it is feasible,
then he must locate the source from which the input is to
come and make some decision about when and how to
incorporate that data into new files. A study of this
question may lead to the establishment of plans for future
file conversion. The final criteria of design must be based
on volume and activity figures for the data records in the
system. Working from the format definitions supplied by
TAG, the analyst must develop a data base compatible
with these figures and with the hardware and configuration
of the proposed system. Often, the final design choice will
be one based on economic considerations. The analyst
redefines file formats and data flow, working within the
boundaries of each established time interval, until he has
achieved an optimum system. Changes made in the original
job and data definitions may, of course, be submitted to
TAG for analysis. Doing so will ensure that such changes
do not result in any new unresolved conditions and do not
destroy the integration of the previously established data
base.

As stated earlier, the steps outlined above are ones
that would have been necessary whatever technique was
utilized to aid the systems planner, The Time Automated
Grid technique assures more rapid and more effortless
accomplishment of these steps by providing direction and
computerized analysis of requirements.
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Appendix A: Basic Rules For TAG Input/Output Analysis Form

This appendix provides the basic rules for completing the
TAG Input/Output Analysis Form. For more complete
information see the section of the manual titled Use of

TAG.

All fields except requirement title and data name are
rightjustified. Leading zeros may be omitted.

Requirement Title Line
Col 1 Data Type

File Code

Frequency*

Period*

8-9 Priority*

I —input
O — output
F — file

R — reference file
A — audit file

Must be numeric
(number of times proc-
essed in period of docu-
ment or file requirement)

S — second

MI — minute

H - hour

D — day

W — week

MO — month

Q — quarter

Y — year

Must be numeric (1 is
highest priority)

*Note: Any change in Frequency, Period, or Priority will
cause TAG to generate a new cycle.

10-11 Program Sequence
12-35 Requirement Title

36-39 Not used

40-45 Volume (peak)
46-47
48-49

Frequency

Period of study

Not used in TAG
Column 12 may not
be blank

Should be blank
Must be numeric
Must be numeric

See codes for columns 6-7

50-59 -

60-69

70 Designed for
71-80 Not used

Data Name Section

Col 1 Comment

Data Name

Size
A/N

Class-Use

Ratio

Sequence

Format

Comments

Signal

See rules for columns 40-49

P,A,orM

May be used for customer
ID ’

C if columns 2-80 con-
tain a comment; other-
wise blank.

Column 2 may be any
nonblank character

Numeric

N if contents numeric
A if contents alpha-
betic or mixed

FI

FF
VR
VF

Must be numeric

1 is major — up to 15
sequence fields

Either numeric or P if
field is to print or is
present in input or file;
otherwise blank

Any comment
Should be left blank
initially. It may be
used later to enter
certain corrections.
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Appendix B: TAG Summary Codes

TAG analyzes each data element handled or produced by
the user’s system and lists its findings, in the form of code
numbers, below each Time-grid analysis (Report 5). One ,
two, or three codes will be present for every data element
in the grid.

Code 0

A summary code of 0 attached to a data element indicates
(1) that the element is available at the time it is required
to produce an output and (2) that no variations in ratio
exist between input and output.

Code 1

Items that are needed in multiple cycles and must, therefore,
be incorporated into files are flagged with a code of 1. These
elements will constitute the minimum data base of the
system defined.

Code 2

Any data element that the system itself has available or
can generate, such as a constant, is considered a variable
result, and will have a code of 2 associated with it. When

* such a variable is the result of a calculation, a check should
be made to ensure that the factors needed to produce the
result have been included in the data flow.

Code 3

In the case of missing input (summary code 3), the analyst
must decide (1) whether the system itself can generate the
element, (2) whether the element can be reused once it has
been introduced, or (3) whether the element must be re-
introduced into the system each time it is required. If the
analyst chooses the reference file solution, he should next
ascertain what other data elements-are to appear in that
file. In other words, he must identify the control informa-
tion required to link his file to the output it produces and
to other files.

Occasionally the reviewer may find that the problem of
undefined input is merely the result of an error in data
description — that an input element and an output element
that should have exactly the same name and characteristics

have beén defined differently. Where this is so, it may be
possible to match an item with a summary code of 3 to one
having a code of 4 — “input but no output”.

Code 4

When a code of 4 cannot be resolved by this matching proc-
ess, it may mean that the data element in question is super-
fluous or that the output requiring that element has not
been introduced into the TAG system,

Code 5

Analyzing a summary code of 5 — “ratios not equal” —
calls for a review of the documents or files in which the
questionable item appears. The unit of measure used to
express the volume of the input or output, the time re-
quirements involved, and the way in which the data element
itself is used determine whether or not ratio variations
represent errors. For example, an item may appear 1000
times within a file, 100 times on a daily register, and 500
times on a weekly report, It is up to the systems analyst
to ascertain whether these variations in usage are valid or
are the result of inaccuracies in volume or data specifica-
tions,

Code 6

A summary code of 6 associated with a data element de-
notes a time inconsistency between availability of the
element and need for it: requirement for the use of the
item precedes the item’s entry into the data flow. This
condition can be resolved by assigning the same frequency,
period, and priority to both the input on which the data
item is introduced and to the output by which it is re-
quired.

Code 7

Duplicate data fields — those with the same name and
characteristics — defined within the same document or
file are flagged with a code of 7. Where such duplications
occur, the analyst should eliminate all but one of the
appearances of the data name and increment the ratio
figure for that name, where necessary.
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A schematic of the sample problem illustrating TAG appears
in Figure 3 followed by a narrative. Samples of the docu-
ments used in the problem are shown in Figures 4 through
7. The data requirements of these documents, transcribed
onto Input/Output Analysis Forms, are pictured in Figures
8 through 12,

Customer
Orders

Warehouse
Orders

Invoices:

Shipment
Report by
Part

Figure 3. Schematic of sample problem

DATA PRESENTATION

Warehouse orders are prepared dail)} in the morning from
customer orders. Invoices are printed in the afternoon. A
report of shipments by part is printed on a weekly basis.
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Appendix C: Sample Problem

An average of five parts are ordered and shipped for
each customer. One out of five parts is completely out of
stock or partially shipped. Back orders are handled manu-
ally; however, out-of-stock quantity is shown on the invoice.

Order numbers are assigned clerically in the sales depart-
ment on receipt of the customer order and enter the system
in that sequence. The warehouse orders and invoices are
printed in sequence by part size and brand (minor) within
part code (intermediate) within order number (major). The
customer qualifies for a higher discount rate if his total
invoice amount is $1000 or more. Customers are billed
for quantities shipped. Any adjustment to the discount
rate required because of a difference in quantities ordered
and shipped is made manually and does not affect the system.

As shown on the weekly shipment report, which is printed
in part code, part size, and brand sequence, an average of 10
customers order each of the 25,000 different parts (size and
brand combination included) weekly. A total of gross
amount shipped, i.e., quantity times price before discounting,
is printed for each part.

Normally the first I/O analysis sheets are prepared for
output requirements only, but the customer order in this
problem is such an obvious input to the system that it is
included initially. The volume figures for all requirements
are taken from a typical week. Note the use of comments
to include information about the data names which may be
of later use in programming. Although this information
is not required when filling out the analysis sheets, it can
be recorded for later use. Some comments may be of this
informational type; others may be used to make machine
language processing statements. The type of comment
depends on the experience of the person filling out the
forms. Since TAG is intended to save time in systems
design, it would not be practical to require people to
gather such information or learn a programming language.
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CUSTOMER COMPANY
CUSTOMER STREET ADDRESS

CUSTOMER CITY, STATE
Customer

Date nn/nn/nn Order Number  nnnnnn

Sur sl mo. payammm

OUR Company
Our Street Address
Our City, State

SHIP TO Another Customer Address

Another City, State ) O\W C’JJQI &_

Part Code No. Size & Brand

nnnnnn

nnnnnn

nnnnnn

nnnnnn

nnnnnn

Special Shipping Instructions:

Figure 4. Sample customer’s purchase order

OUR COMPANY
WAREHOUSE ORDER

Customer Order Number _nnnnnn
Our Order Number _nnnnnn

Customer Company
Another Street Address
Another City, State

Part Code No. Size & Brand Part Name

nnnnnn aaaaaaaasa
nnnnnn 8aaaaaaasa
nannnnn ’ asaaasaaaa

nnnnnn 33aaaaaaaa

nnAnnn a3aaagaaaa -

Special Shipping Instructions:

Figure 5. Sample warehouse order

16
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OUR COMPANY
OUR STREET ADDRESS
QUR CITY, STATE

Our Order Number __nnnnnn Customer Order Number __nnnnnn Invoice Number nnnnnnnn
_nnnnnn_ _nnnnnn _nhnnnnnpn_

Sold to: Customer Company
Customer Street Address
Customer City, State

Shipped to: Another Street Address
Another City, State

Quantity Quantity Quantity Part Part Part
Ordered Shipped Out of Stock Code Number Size & Brand Name Amount

nnnnnn 33aaaaasaa XXXX.00
nnnnnn aaaaaaaaaa XXXX.00
nnnnnn asaaaaaaaa XXXX.00
nnnnnn aaaaaaaaaa XXXX.00

nnnnnn aaaaaasaaa XXXX.00

Less Discount @ .00

TOTAL AMOUNT DUE $XXX,XXX.00
Credit Code __n

Figure 6. Sample invoice

OUR COMPANY
WEEKLY REPORT OF SHIPMENTS

Part Customer Quantity
Size & Brand ‘Name Shipped

nnnnnn aaaasaaaaa -25- . XXXX.00
XXXX.00
XXXX.00
XXXX.00
XXXX.00
XXXX.00
XXXX.00
XXXX.00
XXXX.00
XXXX.00

XX, XXX.00

annnnn aaaaaaaaaa -25- XXXX.00

Figure 7. Sample weekly report of shipments
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1/O ANALYSIS FORMS

Columns 3-9 in the requirement title portion of the 1/0
analysis sheet are used to describe, in terms of frequency,
period, and priority, the availability of input or the time
requirement of output. '

In the problem, the I/O analysis forms for the customer
order, warehouse order, and invoice are shown in Figures
8-11 and all have a frequency and period of once daily
(1D). The customer and warehouse orders both have a
priority of 1, meaning that they are required first in the
daily operation. The invoice has a priority of 2, indicating
that invoice preparation occurs at some time after prepara-
tion of warehouse orders. Priority for the weekly shipment
report cannot be determined at this point and has been
left blank. TAG will assign the lowest priority (99) to
this report.

Columns 40-69 in the requirement title portion of the
1/O analysis form are used to record volume. Although
TAG does not analyze this data, the volume figure for
which the design is intended (as specified by column 70)
is printed on several of the TAG reports. In the case of
the warehouse order, the peak daily volume is 8300, the
average volume is 7800, and the minimum daily volume
is 7400.

Since volume is such an important consideration in
systems design, TAG requires the entry of additional in-
formation in the volume section of the 1/O analysis form.
Space is provided in columns 48-49, 58-59, and 68-69 to
specify length of the survey period. In the case of the
warehouse order, the three volumes were obtained by
studying daily figures over a one-week period. Columns
46-47, 56-57, and 66-67 show that each of the recorded
figures was reached once during the study.

It is recommended that comments on the volume

figures be included on the I/O analysis sheet where necessary.
In this way, the analyst who reviews the forms will have a
better understanding of the validity and accuracy of the
figures. In fact, the liberal use of comments throughout
the data name portion of the form is important to later
understanding of the data, If rules are established con-
cerning the use of these comments, the analysis form be-
comes an excellent documentation tool.

By placing a C in column 1 of the data name portion
of the form, the user indicates to TAG that columns 2-80
contain a comment. If column 1 is blank, columns 2-80
are assumed to contain information about the data re-
quirements of the requirement title. In the case of output,
data requirements include those that will appear in the
output and those that will not appear but are necessary to
produce the required output, Examples are control fields
and factors in calculations.

Whenever a data name is described as a variable result,
the user must list, as data requirements of the output, the
factors that go into that result. TAG has no way of de-
termining whether or not the factors necessary for a
particular calculation have been inputted to the system.

It is the user’s responsibility to relate factors to results.
One means of doing so is to include the formula for the
calculation, as a comment, following the variable result

to which it pertains. If, in addition, the formula is written
in a programming language, it will be of use later in imple-
mentation of the design. (See comment following “quan-
tity-out-of-stock”, Figure 10.)

A data name should also be listed as an output require-
ment when it is a sequence element that orders the output
documents but does not itself appear on the documents.
When a data name is either a nonappearing sequence ele-
ment or a factor in a calculation, the format entry (columns
50-52) for that data name should be left blank.
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ARL -5, RE - AMD-BRAND, . .\ ..l RPN .
PART - WAKE |\ (o L

AMT 1 T A QOPERES, |\ i : N
PP MG -t R ITRYUET, 4,048

PO VO S S G VS S U0 VA S S S M A G St

TS PO P

PG P P

a1 PR Laa "

A0y L PR S

PP S PSS W S S

DATA TYPE (Columni) = INPUT-I, OUTPUT -0, FILE-F S1779 -0 UM 2s

Figure 9. 1/O analysis form for the warehouse order
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TIME AUTOMATED GRID TECHNIQUE (TAG). INPUT/QOUTPUT ANALYSIS FORM PAGE £ oF _&

AVERAGE(A} MINIMUM (M)
W El oare %8 ¢

VOLUME

REQUIREMENT TITLE VOLUME

PREPARED BY

- |DATA TYPE
REQUENCY
PRIORITY
PROGRAM
SEQUENCE
SURVEY
PERIOD

~ [CODE

" P P P P
|61]62]63/64]¢

W _sx0p

F={FREQUENCY|
[GJF REQUENCY
FafFREQUENC

2 3fafisfie]s o] sfecle aleafafesheler foofespols oz pofsefss
SMVOICE L

(=]
=124
=3

~
N
~

MMENT g
e

DATA NAME REMARKS

SEQUENCE

S |SIGNAL

2]s [aJs [eTr [oJoTofufizfial afsfielr e iace Teefesfedesfelarofedlo]
VST OMER - ORPER-KO, , . . . ...
QITOMER-WAME .\, ., s
CUSTR - SM /1P, -T0,-AFIRESS — NP
MUTLARD 2 T-¥ XN - .
FART - COFE -NO, , .
FART - 5/2E - AND -BRAND, |
PART-HAME . .. ..
RUAMT 1T ~ 0 XDERED s s
L1SMIPPED | i
RTZ= VT - 087 ST 0EK .\ sosiit oo i add
i SUBTRACT QT - 3MIPPED 1173, - .6tV I, QTN 00T -DF - 570 CA
(WY1 CE-NO NI
042,70, ~APPRESS, | |\, b i
PRLCE i N 1 ,22.999 ., .,
IMEBXT i s L8] 2,2eee. 95, ., .
i1 LOMPYUTE by ME-EXT. ROUNDED - SN 1 APED RICE ——

PO SO S U U S S A S U0 S U S S S S S S S S S A SR ST S W U0 M It PR S SN S L

baJsaJss[se]s]sefss[sole:

ddoi a1

MY P

L

s i PR NS SN IO B L i PR

DATA TYPE (Columnt) = INPUT-1, OUTPUT=0, FILE-F

S1179 -0 U/M2s

Figure 10. 1/O analysis form for the invoice -

TIME AUTOMATED GRID TECHNIQUE (TAG! INPUT/QUTPUT ANALYSIS FORM  pPAGE 2 OF 2 _

AVERAGE(A) MINIMUM (M) 0ATE A28 /
>

REQUIREMENT TITLE
VOLUME
PREPARED BY

SEQUENCE
[F REQUENCY)|

<
Z
VOLUME | %
o
4
a
z

PRIORITY
PROGRAM
SURVEY
PERIOD

- |DATA TYP!
FREQUENCY
t=§F REQUENCY]

™

Isafssfeoe: [62]6sea urt["
|
REMARKS <
Z|
2
Cal

S L L[ s Lol ool Fe oo e el aToba e e e Tl e o el Tl
LSCOVNTAMT NPT QPR VUL 3% 7Y,/ e
i SUMOF, LINE-EXT # D13 -RAT YR LXPY A | AR
s B SUM OF_AINE-EXT. GRENTER N NN, DS CA\Guplhs FrcaTio b ANT MOVE . . . .
iy DISERATE- 1 To, DuSC-RATE BUSE| MovE| Di1f5.C.- ; AT i aian
RIS C -RATE 1. . R ]
1 SC-BATE-2 |, ..., raciad
136 QUL F1 AT L OM-AMT . ., ! R | bk & e e,
1SC-BATE | o i s b PR BV IOV 1 P X /SN
0D - 08 CREP/T-COPE |\ .\ sssrnn /
o BAANE, T, 8 R O ARE NARD L] R
(OTAL -1 WYL I CEAKOYHT . i |8 Y Mﬁf. o
e SUM 0F LI NE-EXT. M MUS T SLOVMT AT, |

DATA NAME

SEQUENCE

B T S STV ISR

Sobdedodod b dbodl b f sbebhe bk Sl 4 U2

bodaaa A bt -

| P O

N U S S S U U i S S S S A S S S S S SR A Y . i NPT P

PSSt P U G U S S Al " " 4y P

At Ll i i " " P Laaag

A1 I S A S S AT A A it " P Ay FU S

NS NI S A A S P L

Laa

A IR

DATYA TYPE (Columni) & INPUT-1, OUTPUT -0, FILE-F

S1179 .0 UMY

Figure 11. 1/O analysis form for the invoice (continued)
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TIME AUTOMATED GRID TECHNIQUE (TAG) INPUT/QUTPUT ANALYSIS FORM PAGE £ OF _/ _

AVERAGE(A) minmum (M) |
u DATE WD /

REQUIREMENT TITLE

VOLUME VOLUME

PREPARED BY

FREQUENCY
SURVEY
PERIOD

ta]FREQUENCY]|
= {F REQUENCY)
tofF REQUENC

T ToTelea]
j61[62]63]64]

5009

™ [- JOATA TYP
~ |CODE

Tosefzshserfoslspols s2p salss pepajse]
P 7. - REPXT,

R
~
~

DATA NAME RATIO

Tl [ T ol e elslal s s s el el o fosfuds]
o NokVME FIGURES ABoVE RE Wy MBER

PSS J [ T S U N i A Amdendodod L fat P R P
ART - L0DE- Wb, ., ... RPN N PN 1
PARY - 50 2L, ~AND - BRAND, | | s R |
AT - KAME |

LUSTOMER-NAME | .\ .. .

24,2 341 2PED

INE-EXT |, . N N
620,55, - POLLARS -SNIPPED o .. N

I NN SUM_0F 4 MNE-EXT. BY, PART . .

REMARKS

MMENT
SEQUENCE

ofsi sz

S

B ERTINY IRVEVETY

Figure 12. 1/O analysis form for the weekly shipment report
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TAG REPORTS — FIRST PASS OF DATA scription of the process, see introductory section on TAG
The first report produced by TAG is a listing of user’s data  reports), Report 3, the document analysis, is created. The
(Figure 13). Note the entry number, assigned by TAG, document analysis (Figure 15) is in header-number sequence
which appears on each title line between the requirement with a cross-reference to entry number. It describes the

title and the peak volume. size of the system study in terms of documents, their volume,

Once cycle and header numbers have been associated and the characters contained in them.

with each requirement title analyzed (for a detailed de-

WAREHOUSE-ORDER 1 8300 1L W 7800 1 w 7400 1" wP
CUSTOMER~-ORDER-NU 6NFI 1
CUSTOMER-NAME 25AF1 1
CUSTR-SHIP-TO-ADDRESS T5AF1 1
OUR-ORDER~NO ONFF 1 1
ORDER 'NUMBERS MUST BE SEQUENTIAL WITH
PART-CODE~ND 6NFF 5 2
MAY BE ANY NUMERIC BETWEEN 113267 AND
PART-SIZE-AND-BRAND 3NFF 5 3
PART—-NAME 10AFI 5
QUANTITY-0RDERED INFI 5
SHIPPING—INSTRUCTIONS 100AF] 1

O MISSING NUMBERS

95410

ONTNDPIPZN W

INVOICE 2 10300 1 W 9700 L W 9200 1 WP
CUSTOMER-ORDER-NO 6NF 1
CUSTOMER-NAME 25AF]
CUSTR-SHIP-TO-ADDRESS 75AF1
OUR—-0ORDER-NO 6NFF
PART-CODE-NO oNFF
PART-SIZE-AND—-BRAND 3NFF
PART-NAME LOAFI
QUANTITY—ORDERED 3NVE
QTY-SHIPPED 3NVF
QTY-UUT-0F-STOCK 3NVR
SUBTRACT QTY-SHIPPED FROM QUANTITY-ORDERED GIVING QTY-0UT-DF-STOCK
INVOICE-NO BNFI 1 3
SOLD~-TO~ADDRESS 75AF1 1 5
PRICE SNVF 5 133,2/7.999
LINE=-EXT 6NVR 5 142,2227.99
COMPUTE LINE-EXT ROUNDED = QTY-SHIPPED * PRICE
BISCOUNT—AMT 5NVR 1 162,222.99
YSUM OF LINE-EXT * DISC~RATE = DISCOUNT-AMT
DISC-RATE 2NVR 1 152,V99
IF SUM OF LINE-EXT GREATER THAN DISC-QUALIFICATION-AMT MOVE
DISC-RATE-1 TO DISC-RATE ELSE MOVE DISC-RATE-2 TO D1SC-RATE
DISC-RATE-1 2NVF 1
DISC—-RATE-2 2NVF 1
DISC-QUALIFICATION-AMT SNFF 1
COD-DOR-CREDIT-CODE INFF 1
BLANK,7,8,0R 9 ARE INVALID
TOTAL-INVOICE—-AMOUNT BNVR 1 172,$5$%,$$9.99
SUM DF LINE—EXT MINUS ODISCOUNT-AMT

= AT A N e e e

18

CUSTUMER-0ORDER 3 8300 1 W 7800 1 W 7400 1 WP
CUSTUMER—ORDER-NO 6NFI 1 4
CUSTR-SHIP~TO-ADDRESS T5AF] 1
CUSTOMER-NAME 25AF1 1
OUR-0ORDER-NO 6NFF 1 1
THIS DATA.FIELD IS ASSIGNSED CLERICALLY IN THE SALES DEPT
PART—CODE-NQO 6NF1 5
PART-SIZE—-AND-BRAND INFI
QUANTITY~GRDERED INFI 5
SHIPPING—INSTRUCTIONS 100AF 1
COD-OR-CREDIT-CODE INFL
ASSIGNED I'N SALES DEPT
SOLD-TO-ADDRESS T5AF 1
DATE-OF—-CRDER 6NF 1

7
1l
5

Figure 13. Listing of users data
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1

WEEKLY=-SHIPMENT—~REPORT 4 5000 L W 5000 1 W 5000 1 WP

VOLUME FIGURES ABOVE REFLECT NUMBER OF PAGES

PART-CODE-NO
PART-SIZE-AND-BRAND

6NFF
INFF

PART-NAME

CUSTOMER-NAME
QTY-SHIPPED

LINE-FEXT

10AF1
25AF1
3NFI
6NVF

62+2217.99

GROSS~DOULLARS—-SHIPPED
SUM OF LINE-EXT BY PART

TNVR

1292,2772.99

Figure 14. Listing of users data (continued)

4 HEADERS, 1 INPUTS, 3 OUTPUTS.

HEADER NN. I/0 ANALYSIS NU. HSADER NAME
3 CUSTUMER-NRDER
1 WAREHOUSE-ORDER
2 INVOICE

RESULTS OF ANALYSIS BY TIMF-GRID TECHNIQUE

4 WEEKLY-SHIPMENT-REPORT ' 530

CYCLE TYPE VOLUME NUM.CHAR. ALPHA
8300 79
72
178

Figure 15. Document analysis

Figures 16 and 17 of the sample problem show Reports
4 and 5, a sorted list of data requirements and a time-grid
for the first 20 data names in the system. There may be
multiple pages of these reports, depending on the quantity
of data, Each usage of a data name appears as it was origi-
nally recorded on the 1/O analysis form. The cycle, the
header number, and the header type for which the data
name is required appear with it. For example, “COD-or-
credit-code” is used in header 1, which is an input in cycle
1, and in header 3, which is an output of cycle 2.

To produce Report 5, TAG reduces the sorted list to
unique data elements and assigns a reference (data) number
to each. These numbers are printed across the page, and
the header numbers, in sequence by time, are printed down
the left side of the page. The numbers appearing within
the grid are the ratio figures from columns 4246 of the
I/O analysis sheet. In the sample problem, data element
13 (“line-ext”) does not appear on the customer order or
warehouse order; appears 5 times on the invoice; and
appears 50 times per page on the weekly shipment report.
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- RESULTS OF ANALYSIS BY TIME-GRID TECHNIQUE

CYCLE NO&TP NAME SZE CL RAT SEQFORCUMMENTS
11COD~0R-CRENIT-CODE INFI 6

30COD-0R~CRENDIT-CODE LNFF 18

1ICUSTOMER~-NAME 25AF 1
20CUSTOMER-NAME 25AF I
30CUSTOMER~NAME 25AF 1
4DCUSTOMER~NAME 25AF 1
1ICUSTOMER-ORDER-NO 6NF I
20CUSTOMER-QRDER-NO 6NF I
30CUSTUMFR—ORDER—NO 6NF [
11CUSTR~SHIP-TO-ADDRESS T5AF 1
20CUSTR—-SHIP—-TO-ADDRESS TSAF1
30CUSTR-SHIP-TO~ADDRESS TSAF I
LIDATE-OF-0RDER 6NF I
3001SC~QUALIFICATIGN-AMT SNFF
30DISC-RATE 2NVR
30DISC-RATE~1 2NVF
30DISC-RATE-2 2NVF
3001 SCOUNT—AMT , SNVR
40GROSS~DOLL ARS=SHIPPED TNVR
301 NVOICE-NG 8NF I
30LINE-EXT 6NVR
4OLINE-EXT 6NVF
11 0UR-0ORDER-NO 6NFF
200UR-ORDER-NO 6NFF
300UR-ORDER-NO 6NFF
1IPART-CODE-NO 6NF 1
20PART-CODE—-NO ONFF
30PART-CODE-NO &6NFF
40P ART-CUDE-ND 6NFF
20P ART-NAME 10AFI
30PART-NAME 10AFI
40PART-NAME 10AFI
LIPART-SIZE~AND-BRAND INF I
20PART-SIZE—AND—-BRAND ANFF
30PART—S[ZE—AND-BRAND ~ 3NFF
40PART=S1ZE-AND-BRAND 3NFF
30PRICE SNVF
30QTY-0UT-0F-STOCK 3NVR
30QTY=SHIPPED 3NVF
4DQTY-SHIPPED INF I

v

' W
OV H DUV VUV VANV R rm = O Ut ] et et bt et ot ot s ot ot ot et pd O Pt s s o

1
3
4
4
4
1
2
7
4
6
3
0
15
0
0

162,427.99
7242+122.99
3

24yV99

142,2272.99
62,4,21217.99

e -
VDOWNNOWNDO=ORO~NW

—

3¢42.999

WNNNRNWN e WN = WN =N~ WNNWNNN NN NN W N e = N -
VOO ONWWIOLOVDOIOFNNO= 0000 IO VIOV IOVOIOLOVILODLO0

Ut

0000000000000 ODOOODOOOT

Figure 16. Sorted list of data requirements

Approved For Release 2008/06/05 CIA-RDP73T00325R000100040003-6




Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040003-6

RESULTS OF ANALYSIS BY TIME-GRID TECHNIQUE

DATA DATA
NUMBER DATA NAME A/N USE NUMBER DATA NAME
1 CON-OR-CREDIT-CODE Fl CUSTOMER-NAME

/N USE

CUSTOMER-ORDER=NO
DATE-0F-DRDER
DISC-RATE

DISC-RATE=~2
GROSS=DOLLARS-SHIPPED
LINE-EXT
PART=CONE=NO
PART=S[ZE-AND-BRAND
QTY=-OUT-0F~-STOCK

A
A
Fl CUSTR-SHIP-TO-ADDRESS A
DISC-QUALIFICATIUN=-AMT N
DISC-RATE-1 N
DISCOUNT-AMT N
INVOICE~NO N
QUR=0PDER-ND N
PART-NAME A
PRICE N
QTY-SHIPPED N

WWRO NNNOC
zezzzZzZ2ZzZ2Z22

DATA NUMBER

CYCLE

1 CUSTUMER-0ORDER

( 1) 8300... 1 XD
1 WAREHOUSE-UIKDER

{ 2) 8300... 1 X0
2 INVOICE

( 3)10300... 1 X D
3 WEEKLY—=SHIPMENT-REPORT

{ 4) 5000... 1 X W

SUMMARY CODFS

MEANING OF SUMMARY COOES

— RATIO OF INPUT = RATID OF QUTPUT, INPUT AVAILABLE AT TIME OF OUTPUT
— PLURAL CYCLES — FILES

~ SYSTEM GENERATED (VARIABLE RESULT

- NO [NPUT BUT QUTPUT, NOT VARIABLE RESULT

- NO QUTPUT BUT INPUT

— RATINS NOT EQUAL

= OUTPUT REQUIRED BFFORE INPUT IS AVAILABLE

Figure 17. Time-grid of data names

Figures 18 and 19 are continuations of the sorted list
and grid. Note that Figure 19 shows only three headers
instead of four. The fourth header name has been omitted
because it does not contain any of the data elements shown
in this portion of the grid.

On each grid, following the last header analyzed, is a
line of summary codes — one or more for each data ele-
ment in the grid. Below the codes is their legend.

The final reports in Pass 1 are a summary of unresolved
conditions and a time/key analysis — a listing of all headers
showing their time and sequence requirements, (Figures
20 and 21).

RESULTS OF ANALYSIS BY TIME-GRID TECHNIQUE

CYCLE NO&TP NAME SZE CL RAT SEQFORCOMMENTS
LIQUANT ITY-DRDERED 3NFI
20QUANT ITY-0ORDERED 3NFI
30QUANT ITY-ORDERED 3NVF
1ISHIPPING—INSTRUCTIONS LOOAFI
20SHIPPING—INSTRUCT IONS 100AF1
LISOLD-TO-ADDRESS TSAF1
30S0LD—-TC—-ADDRESS T5AF 1
30TOTAL-INVOICE-AMOUNT 8NVR

8

5

7
11
9
2
5
172,$$$%,4$$9.99

P b g e e NN
[N eNeoRoNoNoNaNo)

9
9
9
9
9
9
9

NN =t o = N e e

Figure 18. Continuation of the sorted list of data requirements
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RESULTS OF ANALYSIS BY TIMF—GRID TECHNIQUE

DATA

NUMBER DATA NAME
21 QUANTITY-ORDERED
23 SOLD-T0O-ADDRESS

SIZE A/N USE
3N Fl
75 A FI

DATA NUMBER

CYCLE

1 CUSTOMER-ORDER
( 1} 8300...
1 WAREHOUSF-ORDER
( 2} 8300,
2 INVOICE
l 3)10300.es

SUMMARY CODES

MEANING OF SUMMARY CODES

RATIO OF INPUT = RATIO OF OUTPUT,
PLURAL CYCLES — FILES

SYSTEM GENERATED (VARIABLE RESULT)
NO INPUT BUT OUTPUT, NOT VARIABLE RESULT
NO OUTPUT BUT INPUT

RATIOS NOT EQUAL

OUTPUT REQUIRED BEFORE INPUT IS AVAILABLE

DATA

NUMBFER DATA NAME
22 SHIPPING-INSTRUCTIONS
24 TOTAL-INVGICE-AMOUNT

100 A
8 N

INPUT AVAILABLE AT TIME .OF QUTPUT

SIZE A/N USFE

Fl
VR

Figure 19. Continuation of the time-grid

DATA NO. DATA NAME CODE  PAGE NO.

2 CUSTOMER-NAME
5 CATE-OF-0RDER
6 DISC—-QUAL IF ICAT [UN-AMT
8 NISC-RATF-1
9 DISC-RATE-2
12 INVOICE-NO
13 LINE=EXT
16 PART—-NAME
18 PRICF
20 QTY=-SHIPPED

WWWwwwwww ww

Figure 20. Summary of unresolved conditions

CUSTUMER-QORDER

14 0 0
WAREHOUSE-ORDER

14 15 17
INVOICE

14 15 17
WEEKLY-SHIPMENT-REPORT

15 17 0

Figure 21. Time/key analysis
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ANALYSIS OF UNRESOLVED CONDITIONS

When analyzing unresolved conditions, the reviewer should
examine more than just those data names that appear on
the summary. For example, data elements 16 (“part-name”)
and 18 (“price”) appear on the summary with a code of
3- “no input but output, not variable result”. In the sample
problem, a reference file containing these elements is intro-
duced. Note, however, that a file containing only part
names and prices is of no value, since no means of accessing
the proper record is provided. Therefore, an investigation
of what else is to appear in the reference file must be made.
The sample problem shows (Figure 17) that “part-name”
is required for the first time in cycle 1 by the warehouse
order. The warehouse order, then, is checked for data ele-
ments coded as FF, because these are the elements that
can most often be used to relate outputs to files and files

to files. It becomes obvious that “part-code-number” and
“part-size-and-brand” must be included on the reference
file if “part-name” and “price” are to be accessed correctly.
The reference file itself must be introduced into the
system in cycle 1 since the warehouse order is produced in
cycle 1. This is done by assigning to the parts reference
file the same frequency, period, and priority that appear
for the warehouse order, Figure 9 illustrates the I/O
analysis form for the warehouse order and Figure 22
illustrates the I/O analysis form for the parts reference
file.
Similar logic is used to determine what must be included
on the warehouse ticket (Figure 23) in cycle 2 in order to
resolve summary code 3 for data element 20, “qty. —

shipped”. (See Figure 17). Corrections to and constants
used in the documents in files are shown in Figure 24.

TIME AUTOMATED GRID TECHNIQUE (TAG)

INPUT/OUTPUT ANALYSIS FORM PAGE £

oF £

AVERAGE(A)

MiNIMUM (M) ] pATE &8 §

REQUIREMENT TITLE

SEQUENCE

— |DATA TYPE
PRIORITY
PROGRAM

~ |CODE

=3

VOLUME

> 1
o

VOoLUME PREPARED BY

FREQUENCY|

TN

Tos]60fe: [s2]s3]ee o5}

"
Jd

o

2

_ﬂ 252,09 .ll J’I‘P

L0900

DATA NAME

SEQUENCE

REMARKS

S |SIGNAL

2]s[]s Js]r [ ]s [io]ulie]ssfs o s iclir] o] ofeofe [eefeale desfedfz]ea eafsofs [sefssfoalss|

IART, - €0 D€~ N0,

PART - 3/ 2.6 - AND -BRAND

PART - NAMHE

X20 <1779 .0 UM 25

Figure 22. 1/O analysis form for the parts reference file
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TIME AUTOMATED GRID TECHNIQUE (TAG) INPUT OUTPUT ANALYSIS FORM PAGE £ ofF 2
AVERAGE(A} MINIMUM (M) oate FeB &

REQUIREMENT TITLE VOLUME VOLUME PREPARED BY

REQUENCY
PROGRAM
SEQUENCE
SURVEY

[E._[3]rerion

151FREQUENCY]|
to{F REQUENCY]

~ |CODE

Is: To2[63]sale
! 16! [62]63{64

T Too]
Jull it

1700 2200

oJoiofui hefosfiais]e]srfia]r ook foofesfeaasfeclor foofespsals e b afsafss
2 MAREAOVSE-TICEET,

Y\ [-[0ATA TYPE

~
~

DATA NAME REMARKS

SEQUENCE

Tsels sfeelsskesfessfsslro[r [ sJra[rsfrsfr o rers

N D U A S R A S S

b

TR PN T U S T Y

P P U A S A

PU L Al

AT 51 2.6 - AND-BRAMD. . o oo, |

PV S S S S S S S S S S S U S U S S A S S S A S VT WP R A ST WO

NP S S S PP U TS U V0 S S S S U S S STt

P S A A PP ST S ST PPN

Ad A doaa iy ALt ou " PP

Aiay TS ST S P itla )

A 14 A2 d Uy T ST S SO Y SAF S S U ST Y i

Aed it 4244 42 P S A A A AP R ddei

DATA TYPE (Cotumni} = INPUT-T, OUTPUT -0, FILE-F 01179 .0 UM 2

Figure 23. 1/O analysis form for the warehouse ticket.

IBM TIME AUTOMATED GRID TECHNIQUE (TAG) INPUT ‘OUTPUT ANALYSIS FORM pPAGE £_____OF 2
AVERAGE(A) MINIMUM (M) DATE F&8 £,

VOLUME

REQUIREMENT TITLE VOLUME
PREPARED BY

=}

Illlllllllsll‘bYIIlIIQl?*Ika!kI25S7 skshofy 2p
Q_._L_L‘!.ﬂ.’.‘fl.ﬂ.‘f.ﬁ.- CORRECT 0418 | |

Fa{FREQUENCY)|
rE{F REQUENCY
e jF REQUENCY|

SURVEY
[Z{Perion

[ [2]rrequency
=
PRIORITY

DATA NAME SIZE 2| REMARKS

SEQUENCE

BB I T e el T ol fe e T o [ o
LASTOMER-NAME |\ (oo |2
1Y - IV PPED. o i \
LMEEXT] | R R N .
LICRATE “li o\ ot .

(SC-RATE-2 , .\ (i,
PS8 QAL FLEATIOM KT, vy,
e i o LOUSTANT 0F 8990, 97,

b Ak aaa " P U S A S

B2 pafsafssfs]s {ssls Joskefs dealssfro[r [ sfrafrsfrereralrs)

A A aaaaaaa s

T S A U S S ST S S S AP R U ST AN P A A a4 4 aa

PV S S S S U G O S S U S U S SR S S ST ST PR N
P N A A AT A A S A U AN

o BNE FIALOMING LORRECT P 1IN _TNE IATA WANES.
i JHVOIEE AND, 1S, 19.C4UDED| ATIOA
| pare-of-omzer / e

P O U G S S AT A S A S SO N iy N A A MEFEE

N SV ST U U W A S ST A S S . i A 400 A

M S U U S T A U S A AT A Y " N 444 I

PP S S S UE S S S 0 WY U0 W U S A A . P PR

U ar e PO ST S ST A A i

DATA TYPE (Column)) = INPUT=1, OUTPUT=0, FILE-F

<1179 9 w2

Figure 24. 1/O analysis form to add corrections and constants to original data
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TAG REPORTS — SECOND PASS OF DATA

After the user has reviewed the original TAG reports and
has made corrections to the data, the corrections are
keypunched, and the original data and corrections are re-
entered into the system. The output will be as shown in
Figures 25-33,

Addition of data elements may result in new unresolved
conditions. In the sample problem, the inclusion of a parts
reference file with a ratio of 1 for all data elements caused
summary code 5 — “ratios not equal” — to be generated
for all elements. In this case, variation in ratios was not
an error, and it was not necessary to rerun TAG to correct
the condition.

Figures 25-33 are similar to Figures 13-21, which were
obtained on the first pass of the data, Note the indication
at the bottom of Figure 26 that the user has modified a
summary code, These modifications are also reflected in
the summary codes in Figure 29, where a hyphen denotes
a user-assigned code.

Once all conditions have been resolved, TAG defines
files to communicate between the time periods in the
system.,

WAREHOUSE-ORDER 1 8300 L w 7800 1 W 7400 1 wp
CUSTOMER-ORDER=ND 6NF { 1
CUSTOMER—-NAME 25AF1
CUSTR=SHIP~-TO-ADDRESS T5AF1
QUR-ORDER-ND 6NFE
ORDER NUMBERS MUST RE SEQUENTIAL wer NO MISSING NUMBERS
PART-CODE~NO 6NFF 5 2 6
MAY BE ANY NUMEKIC BETWFEN 113267 AND 895410
PART=ST7E-AND=-BRAND 3NFF 5 3
PART—-NAME LOAF! 5
QUANTITY=-0ORDERED ANFI 5
SHIPPING—INSTRUCTIONS 100AFT 1

1
1
1
1

3
4
2

INVOICE 2 10300 1 w 9700 1 W 9200 1 wp
CUSTOMER-ORNER=-NO 6NF I
DATE-OF-ORDER 6NF 1
CUSTUMER-NAME 25AF1
CUSTR-SHIP-TO—-ADDRESS T5AF1
OUR-DORDER-NU 6NFF
PART-CODE-NU 6NFF
PART-SIZE~ANN-BRAND 3NFF
PART-NAME 10AF1
QUANTITY-0ORDERED 3NVF
QTY-SHIPPED 3NVF
QTY=-0UT=-0F=-STOCK 3NVR
SUBTRACT QTY-SHIPPED FROM QUANTITY-ORDERED GIVING QTY-DUT-0F-STOCK
INVCICE-NO 8NF 1 1 3
SOLD-TO-ANDRESS TSAFI 1 5
PRICE SNVF 5 133,22.999
LINE-EXT 6NVR 5 142,2277.99
COMPUTE LINE-EXT ROUNDED = QTY-SHIPPED * PRICE
DISCOUNT-AMT SNVR 1 162,227.99
SUM OF LINE-EXT * DISC-RATE = DISCOUNT-AMT
If SUM OF LINE-EXT GREATER THAN DISC-QUALIFICATION-AMT MUVE
DISC-RATE-1 TO DISC-RATE ELSE MOVE DISC-RATE-2 TO DISC~RATE
DISC-RATE-1 2NVF 1
DISC-RATE-2 2NVF 1
DISC-QUALTFICATION-AMT SNFT 1
DUSC-RATE 2NVR 1
COD-0R-CREDIT-CODE INFF 1
BLANK748,0R 9 ARE INVALID
TOTAL=-INVOICE-AMOUNT 8NVR 1
SUM OF "LINE-EXT MINUS DISCOUNT-AMT

A e e e
———
CO@ NN~ O—~C TN

152,v99
18

172,$$$%,$$9.99

CUSTUOMER~ORDER 3 8300 L W 7800 1 W 7400 1 wp
CUSTOMER-ORDER-NO 6NF 1 1 4
CUSTR-SHIP-TO-ADDRESS T5AF1 1
CUSTOMER—NAME 25AF1 1
OUR~ORDER=-NO - 6NFF 1 1

THIS DATA FIELO IS ASSIGNED CLFRICALLY IN THE SALES DEPT
PART-CODE~NO 6NF 1 9
PART-SIZE-AND-BRAND 3NF1 10
QUANTITY-0ORDERED 3NF L 8
SHIPPING-INSTRUCTIONS 100AF1] 11
COD-0R-CREDIT~-COOF INF1 6

ASSIGNED IN SALES DEPT
SOLD-TO-ADDRESS T5AF } 2

T
1
5

Figure 25, Listing of user’s data — second pass
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c
BELOW

BELOW
BELOW

BELOW

BELOW:

DATE-OF-ORDER

WEEKLY-SHIPMENT-REPORT

PART—CODE-NO
PART-STZE-AND-BRAND
PART—NAME
CUSTOMER-NAME
QTY-SHIPPED

LINE-FXT
GROSS-DCLLARS—SHIPPED

4 5000 1 W
VOLUME FIGURES ABOVE KREFLECT NUMBER OF

6NFF
3NFF
10AF 1
25AF1
3NFI
6NVF
TNVR

SUM OF LINE-EXT BY PART

PARTS-REFERENCE~FILE
PART-CODE-NO
PART-SIZE-AND—BRAND
PART-NAME

PRICE

WAREHOUSE-TICKET
INVOICE-ND
QTY-SHIPPED
QUR-ORDER-NO
PART-CODE-NO
PART-SIZE-AND-BRAND

CONSTANTS—CORRECTIONS
CONTAINS IN COLUMN 80
CUSTOMER-NAME
CONTAINS IN COLUMN
QTY-SHIPPED

CONTAINS IN COLUMN
LINE-EXT

CONTAINS IN COLUMN
DISC-RATE-1

CONTAINS IN COLUMN
DISC-RATE-2

5 25000 1
6NFF 1
3NFF 1
10AF1 1
SNFF 1

6 10300 1
8NF 1
3NFI
6NFF
6NFF
3NFF

7
MODIFICATION
25AF1 1
MODIFICATION
3NFI 1

‘MODIFICATION

6NF I 1
MODIFICATION
2NF 1 1
MODIFICATION
2NF I 1

BELOW CONTAINS IN COLUMN 80 A
DISC-QUALIFICATION-AMT

CCONSTANT OF $999.99

MODIFICATION
5NF1 1

5000 1 W
PAGES

624212712.99
7242,211.95

5000 1 WP

25000 1 D 25000 1 DP

[

P
P
p

9700 1 W

SUMMARY
SUMMARY
SUMMARY
SUMMARY
SUMMARY

SUMMARY

9200 1 wP

CODEeecescncencss
1
CODEssssccensansns
1
CODEseenvescccnne
1
CODEcececsocssnns
2
CODEescoccscascas
2
CODEeesoacacnnsne
2

Figure 26. Continuation of listing of user’s data — second pass

RESULTS OF ANALYSIS BY TIME-GRID TECHNIQUE

7 HEADERS, 3 INPUTS, 3 OUTPUTS.

HEADER NO. I/0 ANALYSIS NO. HEADER NAME
CONSTANTS-CORRECTIONS
CUSTOMER-ORDER
PARTS—REFERENCE=-FILE
WAREHOUSE-ORDER
WAREHOUSE-TICKET
INVOICE

WEEKLY-SHIPMENT—-REPQORT

CYCLE

0 L8
8300 79
25000 14
8300 72
10300 14
10300 184
5000 530

TYPE VOLUME NUM.CHAR. ALPHA CHAR.

25
275
10
250
(]
225
1300

Figure 27. Document analysis — second pass
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RESULTS OF ANALYSIS BY TIME-GRID TECHNIQUE

CYCLE NOE&TP NAME SZE CL RAT SEWFORCOMMENTS
21C0OD-OR-CREDIT—-CODE INFI 6

60C0D-0R~CREDIT-CODE INFF 18

21 CUSTOMER-NAME 25AF1
40CUSTOMER-NAME 25AF 1
60CUSTOMER~NAME 25AF I
TOCUSTOMER-NAME 25AF 1
21 CUSTOMER-ORDER-NO 6NF 1
40CUSTOMER—ORDER-NO 6NF I
60CUSTOMER-URDER-NC 6NF I
2ICUSTR-SHIP—-TO-ADDRESS TSAF I
40CUSTR—SHIP—TO-ADNRESS TSAF I
60CUSTR=SHIP-TO—ADDRESS T5AF 1
21DATE-OF—0RDER 6NF I
60DATE-OF—0RDER 6NF 1
60DISC—QUALTFICATION-AMT SNFF
60D1ISC—-RATE 2NVR
60DISC—RATE-1 2NVF
60D ISC—RATE=2 2NVF
60D SCOUNT—AMT SNVR
70GROSS-DOLL ARS~SHIPPED TNVR
ST INVOICE~ND 8NF |
601NVOICE-NO 8NF I
60L INE-EXT 6NVR
TOLINE-EXT 6NVF
21 OUR-ORDER-NO 6NFF
400UR-0ORDER-NO 6NFF
ST OUR-ORDER-NO 6NFF
600UR~-ORDER—-NO 6NFF
21 PART-CODE-NO 6NF-1
3KPART-CGNE-NO 6NFF
40PART-CODE~-ND 6NFF
SIPART—CODE-ND 6NFF
60P ART=CODE-NO ONFF
TOPART-CODE-NO 6NFF
3KPART-NAME LOAF I
40P ART—NAME 10AF 1
60P ART—NAME 10AF I
70P ART—-NAME 10AFI
21 PART—SIZE—AND-BRAND 3NF I
3KPART-SIZE-AND-BRAND INFF
40PART-SIZE~AND-B8RAND ANFF
SIPART—SIZE—AND-BRAND INFF
60PART-S1ZE—AND-BRAND 3INFF
TOPART-S12E-AND—BRAND 3NFF
3KPRICE SNFF
60PRICE SNVF
60QTY-0UT-0F-STOCK 3NVR
SIOTY-SHIPPED 3NF 1
60QTY-SHIPPED INVF
70QTY-SHIPPED 3NF I

wn
PN RSP W

>

2 3
969
0
152,V99
0
8]
162,227.99
T24¢24222.99
996G
3
142,2227 .99
6242227.959
5
2
1999
1 1
g 9
1999
2 6
2999
2 10
1 1
9999
9 &
9 12
9 3
9 10
2999
3 7
3999
311
2 2
96399
9 133,77.999
9 9
G969
9 8
9 5

N

OV V=N NV ANV = NN e U e et it 02 O ST bt ] B et st ot ot ot ot ot et ot oo o et () o Bt et e et
Ll SRV« JRN o BN o JVo JENo I o IV IRV JEV IV o JiEYVe JEV o BEY o TRV Yo JY e JVo IRV JEV o BV o BEVo Vo IRV

WINNNN=WNN o QWON = WA s NN == O NN NOVWNNNRN NN o N ot N et s N = s N
[eReReolojoNoBoleoRoleloNoloNolelofoNoNojoeleNoloRoloNoNoNoNoNoNoNoloNoNoNoRoNoNoRoNoRoRoRoNoRoNoRo N o

N

Figure 28, Sorted list of data requirements — second pass
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RESULTS OF ANALYSIS BY TIME-GRID TECHNIQUE

DATA NAME A/N USE DATA NAME
COD-0R~CREDIT-COLE -Fl CUS TOMER-NAME
CUSTOMER—CRDER-NO Fl CUSTR-SHIP-TO-ADDRESS
5 DATE~OF-ORDER Fl D1SC~QUALIFICATION-AMT
DISC-RATE VR DISC-RATE-1
DISC-RATE-2 VE DISCOUNT-AMT
GROSS=DOLLARS-SHIPPED VR INVDICE-ND
LINE-EXT VR QUR~-ORDER-NO
PART-CODE-NO Fl PART—NAME
PART-S1ZE-AND—BRAND FI PRICE
QTY-0UT-0F-STOCK VR QTY-SHIPPED

WWR P NNNC O -
Z2z2zzzzzz2z 2
zZzpZZZ2Z2Z2>

DATA NUMBER

_CYCLE

CUSTOMER-ORDER

{ 2) 8300... 1 X
PARTS-REFERENCE-FILE

( 3)25000... 1 X
WAREHOUSE-ORDER

(. 4) B300... 1 X
WAREHOUSE-TICKET

[§ 5310300... -1 X D
INVOICE

{ 6110300.+. L X D
WEEKLY=SH1PMENT=-REPORT
t 7) 5000... Lt X W

SUMMARY CODES

MEANING OF SUMMARY CODES

RATIO OF INPUT = RATIOD DF QUTPUT, INPUT AVAILABLE AT TIME OF CUTPUT
PLURAL CYCLES - FILES

SYSTEM GENERATED (VARIABLE RESULT)

NO INPUT BUT OUTPUT, NOT VARIABLE RESULT

NO QUTPUT BUT INPUT

RATIOS NOT EQUAL

OUTPUT REQUIRED BEFORE INPUT IS AVAILABLE

Figure 29, Time-grid of data names — second pass

RESULTS OF ANALYSIS BY TIME-GRID TECHNIQUF

CYCLE NO&TP NAME SZE CL RAT SFQFORCOMMENTS
2IQUANTITY-0RDERED 3NF I 9
40QUANTITY-0ORDERED INFI
60QUANT ITY-0RDERED 3NVF
2ISHIPPING—INSTRUCTIONS 100AF 1
40SHIPPING—INSTRUCT IUNS LOOAF I
21SOLD-TC-ADDRESS T5AF 1
60S0LD-TC-ADDRESS. 75AF1
60TOTAL-INVOICE—AMOUNT 8NVR

NN = ot ot ) st e
Pt e et s e T} ST ST
[NeNoNoNoNeNoNel

9
9
9
9
9
9
9

172,$%$$,$$9.99

Figure 30. Continuation of sorted list of data requirements — second pass
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RESULTS OF ANALYSIS BY TIME-GRID TECHNIQUE

DATA . DATA
NUMBER DATA NAME SIZE A/N USE NUMBER DATA NAME SIZE A/N USE
21 QUANTITY-ORDERED 3N FI 22 SHIPPING~INSTRUCTIONS 100 A Fl
23 SOLD-TO-ADDRESS 75 A Fl 24 TOTAL-INVOICE-AMOUNT 8 N VR
DATA NUMBER 21 22 23 24
CYCLE
1 CUSTOMER-ORDER 5 1 1 0
( 2) 8300... 1 XD
1 WAREHOUSF—-ORDER 5 1 0 0
{ 4) 8300... 1 XD
2 INVOICE ) 0 1 1
( 6)10300... 1 X D
SUMMARY CODES 1 0 1 2

MEANING OF SUMMARY CODES

RATIO OF INPUT = RATIO OF DUTPUT, INPUT AVAILABLE AT TIME OF OQUTPUT
PLURAL CYCLES = FILES

SYSTEM GENERATED (VARIABLE RESULT)

NO INPUT BUT OUTPUT, NOT VARIABLE RESULT

NO OUTPUT BUT INPUT

RATIOS NOT EQUAL

OUTPUT REQUIRED BEFORE INPUT IS AVAILABLE

CVMPWN O
[

Figure 31, Continuation of time-grid — second pass

DATA NO. DATA NAME CODE  PAGE NO.
15 PAR T-CODE=ND 51 3
16 PART-NAME | 51 3
% PART=STZE—AND-BRAND 51 3
18 PRICE 15 3

Figure 32, Summary of unresolved conditions — second pass

1 2 I CUSTOMER-ORDER 8300

14 0 0 0 0 0 0 0
1 3 K PARTS—-REFERENCE-FILE 25000

15 17 0 0 0 0 ¢ 0
1 4 0 WAREHOUSE-ORDER 8300

14 15 17 0 0 0 0 0
2 S 1 WAREHOUSE-TICKET 10300

14 15 17 0 0 0 0 0
2 6 O INVOICE 10300

14 15 17 0 0 0 0 0
3 7 O WEEKLY-SHIPMENT-REPORT 5000

15 17 0 0 0 0 0 0

Figure 33. Time key analysis — second pass

33

Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040003-6




Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040003-6

Figure 34 shows three serial files produced in cycle 1
of the sample problem. File 1 contains data elements that
are available in cycle 1 on the warehouse order (header 4)
and are needed in cycle 2 to produce the invoice (header
6). The file is in sequence by data elements 14, 15, and
17 (“our order number”, “part-code number”, “part-size
and brand”), and is the same as that of the header in which
the data elements are available.

File 2 contains data supplied by the customer order
(header 2) and required by the invoice (header 6). Note
that the sequence of this file is “our-order-number” (data

element 14) — the sequence of the customer order. File
3, arranged by “part-code number” and “part-size-and-
brand” is produced from the reference file (header 3).

File 4 (Figure 35) is built in cycle 2 from the invoice
(header 6) and is required by the weekly shipment report
(header 7) in cycle 2. The sequence of this file is the
sequence-of the invoice. ,

Note that the files described above have not been opti-
mized, and represent the “worst case” solution to the
problem because of the number of separate files needed
to make the system function.

" FILES TO BF PRODUCED IN CYCLE NO. 1
OUTPUT FROM THIS CYCLE TO OTHER CYCLES
TAPE RECORD NO. 1
NO. DATA NAME SIZE N7A USE RATIO SEQ FROM CYCLE HDR TYPE INTO CYCLE HDR TYPE KEY ELEMENTS
14 QUR-ORDER-NO 6 N FF 11 12 1 2 6 0 14
L CGD-OR-CRENIT-CODE 1N FI 19 12 1 2 6 0 14 g g 8 g g g g
5 DATE~OF-ORDER 6N FI 1 9 12 1 2 6 0 14 0 o0'0 0o o0 o0 o
23 SOLD-TO-ADDRESS 75 A F1 19 L2 1 2 e 0 14 0 o 0 0 o0 0 o
TAPE RECORD NO. 2
NO. DATA NAME STZE N/A USE RATIO. SEQ FKOM CYCLE HDR TYPE INTO CYCLE HPR TYPE KEY ELEMENTS
.
14 QUR-ORDER-NO 6 N FF 11 1 4 0 2 6 0 14 15 17 o
0
15 PART-CODE=ND 6N FI 5 2 1 4 0 2 6 0 14 15 17 o0 o g g g
17 PART-S1ZE-AND-BRAND 3N FI 5 3 1 4 0 2 6 0 14 15 17 0 ‘0 o0 0 o
2 CUSTOMER-NAME 25 A FI 1 9 1 4 0 2 6 0 14 15 17 0 0 o0 o0 o
3 CUSTOMER-CRDER-NO 6N FI 1 9 1 4 0 2 6 0 14 15 17 0 0 0 o0 o
4 CUSTR-SHIP-TO~ADDRESS 75 A Fl 19 1 4 0 2 6 0 14 15 17¢ 0 0 0 o0 o
16 PART—NAME 10 A F1 5 9 1 4 0 2 6 0 14 15 17 0 0 0 0 o
21 QUANTITY-ORDERED 3N FI 5 9 14 0 2 6 0 14 15 17 0 0 o0 o0 o
TAPE RECORD NO. 3
NO. DATA NAME SIZE N/A USE RATIO SEQ FROM CYCLE HDKk TYPE INTO CYCLE HDR TYPE KEY ELEMENTS
15 PART-CODF-NO 6N FI 1 1 3 K 2 6 0 15 17 o
17 PART~SIZE-AND-BRAND 3N FI 12 13 K 2 6 0 15 17 o g g g g g
18 PRICE 5N FF 1 9 1 3 K 2 6 0 15 17 0 0 0 o o0 o
Figure 34. Serial-file solution
FILES TO BE PRODUCED IN CYCLE NO. 2
QUTPUT FROM THIS CYCLE TO GTHER CYCLES
TAPE RECORD NU. 4
NO. DATA NAME SIZE N/A USF RATIO SEU FROM CYCLE HDK TYPE INTO CYCLE HDR TYPE KFY ELEMENTS
14 OQUR-DRDER-NO 6 N FF 11 2 6 0 3 7 C 14 15 17 0 0 0 0 o
15 PART-CODE-NO 6N FI 5 2 2 6. 00 3 7 0 14 15 17 0 0 0 0 o
17 PART-STZF—-AND-BRAND 3N FI 5 3 2 6 0 3 7 0 14 15 17 ©¢ 0o o0 0 o
2 CUSTUMER—NAME 25 A FI 1 9 2 6 0 37 0 14 15 17 0 0 ©0 ©0 O
13 LINE-FXT 6N VR 5 9 2 6 o 3 7 0 14 15 17 0 0 ©0 o0 o
16 PART-NAME 10 A FI 5 9 2 6 7 307 0 1 15 17 0 0 0 0 o
20 QTY-SHIPPED INFI 5 9 2 6 0 3 7 0 14 15 17 0 0 ©0 0 0

Figure 35. Serial-file solution (continued)
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Report 9 (Figure 41) defines the second extreme solu-
tion — the unrestricted use of direct-access files, In this
solution, files are constructed on the basis of sequence
changes only.

Note that only three direct-access files have been defined
by TAG. Direct-access file 1 combines serial files 1 and 4.
The direct-access solution, like the serial-file design,

meets the requirements of the system but does not offer
the most practical answer to the systems problem. The
optimum solution will probably be a compromise between
the two extremes of file design.

: CIA-RDP73T00325R000100040003-6

All working files, input and outputs for each cycle in
the system, are brought together in Report 10, the job
definition. Actually two groups of reports are produced,
one for serial files (Figures 36-40) and one for direct-
access files (Figures 42-46). Because the direct-access files
may contain elements that are not required in a specified
time period, the data that is required in that period is
starred (see Figure 43).

ANALYSIS OF CYCLE NO. 1

INPUTS TO THIS CYCLE

CUSTOMFR=-0RDER 8300

DATA NAME SIZE

OUR-DORDER=-NO
COD~OR-CREDIT-CODE
CUSTOMER-NAME
CUSTOMER-URDER-NO
CUSTR=-SHIP-TO-ANDRESS
DATE-0F-0RDER
PART=CONE-NO
PART-SIZE-ANN-BRAND
QUANTITY-DRDERED
SHIPPING=~TINSTRUCTIONS
SOLD~TO-ADDRESS

ODLC L LCODLCO OO0

>PH»Z22Z22pZpB 22
o T e

PARTS-REFERENCE-FILE 25000

DATA NAME SIZE N/A USE RATIO

FI
1
£l
FF

PART-CODE-NO
PART-STZE~-AND-BRAND
PART~-NAME

PRICE

CUTPUT FROM THIS CYCLE TO OTHER CYCLES

DATA NAME

FF
F1
FI
Fl

OUR=-0ORDER-NO
COD-0OR-CREDIT-CODE
DATE-0OF-0RDER
SOLD=TN-ADDRESS

DATA NAME SIZE N/A

FF
Fl

14
15

NUR—-DROER-NO
PART-CODE-ND

N/A USE RATIO SEQ FORMAT COUMMENTS

FORMAT

SIZFE N/A USF RATIO SEQ FROM CYCLE HDR TYPE

USE RATID SEQ FROM CYCLE HDR TYPE

KEY ELEMENTS

14
14
14

-
N—~DOoOOW~N =W

COMMENTS KEY ELEMENTS

999
999
999
999

17
17
17
17

INTO CYCLE HDR TYPE KEY ELEMENTS

14
14
14
14

INTQ CYCLE HDR TYPE KEY ELEMENTS

14
14

15
15

17
17

Figure 36. Job definition for serial files
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PART-S[ZE—AND-BRAND
CUSTOMER-NAME
CUSTOMER-CRDER=-NO
CUSTR-SHIP~TO-ADDRESS
PART=-NAME
QUANTITY=-0RDERED

DATA NAME

PART-CODE~NU
PART-S1ZE-AND-BRAND
PRICE

OUTPUT FROM THIS CYCLE

WAREHOUSE-ORDER
NATA NAME

OUR=ORDER-NO
PART-CODE-NO
PART-S1ZE-AND-BRAND
CUSTOMER-NAME
CUSTOMER-ORDER-NO
CUSTR=-SHIP~TO~ADDRESS

16
21

PART-NAME
QUANTITY-ORDERED

USE RATIO SEQ FROM CYCLE HDR TYPE

Fl
FI
FF

8300

[NTG CYCLE HOR TYPE

SIZE N/A USE RATIO SEQ FORMAT COMMENTS

FF
Fl
Fl
3
FI
Fl
£l
FI

22 SHIPPING-INSTRUCTIONS

PZpPZDZ2Z2Z

1

A e e AN e

WO OOOOWN -

VN DS~ N

KEY ELEMENTS

15
15
15

KEY ELEMENTS

14
14
14
14
14
14

17
17
17

0
0
0o

14
14
14

Figure 37. Job definition for serial files (continued)

ANALYSIS OF CYCLE NO. 2

INPUTS TD THIS CYCLE

WAREHOUSE-TICKET
DATA NAME

OUR-0RDER-NO
PART-CODE-ND
PART=S1ZE=AND=-BRAND
INVO1CE=ND
GTY=SHIPPED

INPUT TO THIS CYCLE FRO

DATA NAME SIZE N/A

OUR-ORNDER-ND
COD-OR-CREDIT-CODE
DATE-UF=NRNDER
SOLD-TN-ACDKFSS

DATA NAME

z
~
>

QUR=-DORIFR-NO
PART-CODE-ND
PART—SIZF-AND-BRAND
CUSTOMER-NAME
CUSTNMER=-CROER-NG
CUSTR-SH{P-TN-ADDRLESS
PART-NAME
QUANT I TY=-ORUVERFD

ZppzZzpzZz2Z

DATA NAME

PART-CODE-NQ
PART~SI7FE=AND-BFKAND
PRICE :

10300

ST2€ N/A USE RATIO SEQ FURMAT COUMMENTS

999
as9
999
999
999

M UTHER CYCLES

USE RATIO SEQ FROM CYCLE HDK TYPE

(23
Fi
Fl
¥l

USEE RAT IO FROM CYCLE HOR

F¥
1
F1
Fl
Fl
£l
FI
i

S i e
L 00D O WK
Prbrerds e

USE RATIN STCO FROM CYCLE HDR TYPE

F1
Fl
Ff

KEY ELEMENTS

INTO CYCLE HDR TYPE KEY ELEMENTS

INTO CYCLE

NNRNNNRONN
corrorOOC
CcooomOO0

INTO CYCLE HDR TYPE

14
14
14
14

KEY ELEMENTS

15
15

KEY ELEMENTS

15
15
15

17
17
17

9
o
0

Socoocooo0

CocoOoO2C0

cCoCcCoOCOQO

cCoQoooOooCco

ScCooooooo

CUTPUT FROM THES CYCLF TN OTHER CYCLES

Figure 38. Job definition for serial files (continued)
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DATA NAME N/A USE KAT10 SEQ FRUM CYLLE HUR™TYPE ANV} CYCLE HDR TYPE KEY ELEMENTS

QUR~ORDER-NC
PART-CODE-NO
PART-SIZE~AND-BRAND
CUSTOMER-NAME
LINE-EXT

PART-NAME
QTY=-SHIPPED

14
14
14
14
14
14
14

coorcoo

QUTPUT FROM THIS CYCLE

INVOICE 10300

DATA NAME SIZE N/A USE RATIO SEQ FURMAT COMMENTS KEY ELEMENTS

OUR~-ORDER-ND
PART-CONE-NO
PART-SIZE—AND-BRAND
COD-~OR-CREDIT-CODE

> CUSTOMER-NAME
CUSTOMER=QORDER=ND
CUSTR-SHIP-TO-ADDRESS
DATE-OF-QRDER
DISC-RATE
DISCOUNT~AMT
INVOICE-NU
LINE-EXT
PART=NAME
PRICE
QTY=-UUT—0F-STOCK
QTY-SHIPPED
QUANTITY-0RDERED
SOLD-TO-ADDRESS
TOTAL-INVOICE~AMUUNT

FF

~N

~

2,V99
24222.99

24,2122.99

—

3,22.999

~
CVLWWWICODVNNO NG N~ wo o

ZPrP2Z2ZZp2Z22 222222
COO VOV OOV VOO0 LLOWN—

2¢$383,5%9.99

Figure 39. Job definition for serial files (continued)

ANALYSIS NF CYCLE NO. 3

INPUT T0O THIS CYCLE FROM OTHER CYCLES
DATA NAME N/A USE RATIOQ SEQ FROM CYCLE HDR TYPE INTQ CYCLE HDR TYPE KEY ELEMENTS

OUR~-0ORDER-NN Ff 14
PART-CODE-NO 3

PART-SIZE-AND-BRAND

CUSTOMER-NAME

LINE-EXT

PART—NAME

QTY-SHIPPED

WEEKLY-SHIPMENT-REPORT 5000
DATA NAME SIZE N/A USE RATIO SEQ FORMAT COMMENTS KEY ELEMENTS

PART-CODE-NQ

PART~512E~AND~BRAND

CUSTUMER—-NAME

GROSS—DOLLARS=SHIPPED 232+221.99
LINE-EXT 242221.99
PART-NAME

QTY=SHIPPED

Figure 40. Job definition for serial files (continued)
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DISK FILE RECORD NO. 1

NO. DATA NAME N/A USF RATIQ SEQ FROM CYCLE HDK TYPE CYCLE HDR TYPE KEY ELEMENTS

OUR=ORDFR-ND 2 A
COD-OR-CREDIT-CODE . g 14
DATE-OF—ORDER 1 14
SOLD=-T0-ADDRESS 5 14

FILE RECORD NO. 2

NO. DATA NAME

z
~

USE RATIO S€Q FROM CYCLE HOR INTO CYCLE TYPE KEY ELEMENTS

14 OUR-URDER-NO

15 PART-CODE-NO

17 PART-S1Z2E-AND-BRAND

2 CUSTOMER-NAME

3 CUSTUMER-CRDER-NO

4 CUSTR-SHIP-TO-ADDRESS
16 PART—NAME

21 QUANTITY-ORDERED

13 LINE-EXT

20 QTY-SHIPPED

14
14
14
14
14
14
14
14
14
la

zzZrpzp222
VUV -0 -
R R N
N e
[ A N A R P
WWNNRNNN NN
~<ococoocrroo
Qo0ooocooCcooC
coocoooCceOO
CO0OO0OCOCOC
cCoooocoOoOoOOCQO
Y- N-N-N-N-N-N-X-N-3
[=X-R-N-N- NN NN

OISK FILE RECORD NO. 3

DATA NAME USE RATIO SEQ FROM CYCLE HOk INTO CYCLE HDR TYPE KEY ELEMENTS

PART-CODE=NO Fl 15 17 o
PART=ST ZE-AND-BRAND FI 3 z 15 17 4]
PRICE FE 15 17 0

Figure 41. Direct-access file solution

ANALYSIS OF CYCLE NO. 1

INPUTS TO THIS CYCLE

2  CUSTOMER-ORDER

USE RATIO SEQ FORMAT CUMMENTS KEY ELEMENTS

2
~
>

NO. DATA NAMF

UUR-0RDER-NO
COD-OR-CREDIT-CONE
CUSTOMER=-NAME
CUSTOMFR—0ORNDER-NQ
CUSTR=SHIP-TO-ADDRESS
DATE-OF-0ORDER
PART-CODE-NO
PART-STZE-AND-BRAND
QUANTITY-0RDERFD

2 SHIPPING-INSTRUCTIONS
SOLD-TO-ADDRESS

14
14
14
14
L4
14
14
14
14
14
14

N=®COWH oW

PrPZZz2ZP2RZZ
_—— U AN e e e e
VOV OLODOL D~
~

3 PARfS-REFERENCE-FlLE 25000
NO. DATA NAME . SIZE N/A USE RATID SEQ FORMAT COMMENTS KEY - ELEMENTS

15 PART=-CODE-NO Fl 999 15
17 PART-SIZE~AND-BRAND F1 999 15
16 PART-NAME Fl 999 15
18 PRICE FF 999 . 15

QUTPUT FROM THIS CYCLE TO OTHER CYCLES
ND. DATA NAME SIZE N/& USE RATIO SEQ FROM CYCLE HUR TYPE INTU CYCLE HDR TYPE KEY ELEMENTS

* 14 OUR-ORDER-NO FF i 14
* 1 COD-OR~-CREDIV~CODE Fl 14
»* 5 DATE-QF—CORDER [ 2 14
* 23 SOLN-TO-ADDRESS Fl 14

NO. DATA NAME SIZE N/A USE RATIO SEQ FROM CYCLE HOR TYPE INTO CYCLE HDR TYPE KEY ELEMENTS

# 14 OQUR-ORDER-NO 14 15 17
* 15 PART-CODE-NO . 14 15 17

Figure 42. Job definition for direct-access files
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PART=ST2E-AND~BRAND
CUS TOMER-NAME
CUSTOMER-ORDER-NO
CUSTR—SHIP-TO-ADDRESS
LINE=EXT

PART-NAME

QTY=SHIPPED
QUANTITY-ORDERED

zzr2p2p2
VI AU L e e e 1
VOV VOV W
EF NN
cCooooOooo
NNV NDNNN
coCO0C O
Scoocoocooc
coocoocobo
coocooccoo
ccococoo00;
cooococcoo
©ocooccoo0

NO. DATA NAME SIZF N/A USE RATIO SEQ FROM CYCLE HOR TYPE INTO CYCLE HDR TYPE KEY ELEMENTS

* 15 PART-CGDE-NO 6 N . 15 17 4]
& 17 PART-SI1ZE-AND-BRAND 3N 15 17 0
& 18 PRICF 5N 15 17 0

QUTPUT FROM THIS CYCLE

4 WAREHDUSE-ORDER 8300
NO. DATA NAME SIZE N/A USE RATIO SEQ FORMAT COMMENTS KEY ELEMENTS

14 OUR-ORDER-NO 6
15 PART-CODE-NO 6
17 PART-SIZE-AND-BRAND 3
CUSTOMER-NAME 25
CUSTOMER-ORDE R~NO 6
CUSTR—-SHIP-~TO-ADDRESS 5
16 PART—NAME . 10
21 QUANTITY-0QRDERED 3
22 SHIPPING-INSTRUCTIONS 100

PZPPZPZZTZ
- U
OO ODVDOWN
OV DP =W NN

Figure 43. Job definition for direct-access files (continued)

ANALYSIS DF CYCLE ND. 2

TNPUTS TN THIS CYCLE

S WAREHOUSE-TICKET 10300
NO. DATA NAME SIZE N/A USE RATI!O SEQ FORMAT COMMENTS KEY ELEMENTS

14 OUR-ORDER-NO FF 999
15 PART-CODE-NO FI 999
17 PART-SIZE-AND-BRAND : Fl 999
12 INVOICE-NO Fl 999
20 QTY-SHIPPED F1 999

INPUT TQ THIS CYCLE FROM OTHER CYCLES

NO. DATA NAME SIZE N/A USE RATIO SEQ FROM CYCLE HDR TYPE INTO CYCLE HDR TYPE KEY ELEMENTS

14 OUR-ORDER-NO FF 14
1 COD-OR-CREDIT-CODE 'FL 14
5 DATE-OF—ORDER N FIL 14

23 SOLD-TO~-ADDRESS FI 14

NOD. DATA NAME SIZE N/A USE RATIOD SEQ FROM CYCLE HDR TYPE INTO CYCLE HDR TYPE KEY ELEMENTS

FF
£1
Fl
£l

14 OQUR-QRDER-NO

15 PART-CODE-NG

17 PART-S1ZE-AND-BRAND
CUSTOMER-NAME
CUSTOMER~DRDER-NO
CUSTR-SHIP-TO-ADDRESS
LINE-EXT
PART-NAME
QTY-SHIPPED
"QUANTITY-ORDERED

-~ N

Wwormenmwoe >
ZZp2ZPp2prZZZ
[ R R AU R
VO VOOVOOWN~
FrPrrrrrEP S
Ccooo0oOoQoQQ
NANRNNRONRNNRNNON
cococOROOO
ooO0DOQO00O
=¥ -¥-F-N--¥-N-N-N-N-)
[-X-N-N-N-X-N-N-¥-¥-]
-X-N-N-N-X-R-¥-¥-¥-J
-X-N-N-N-X-N-N--¥-]
- X-X-N-N-N-N-N-J-N-]

NO. OATA NAME SIZE N/A USE RATIO SEQ FROM CYCLE MDR TYPE INTO CYCLE HDR TYPE KEY ELEMENTS

* 15 PART-CODE-NO 6N 15 17
& 17 PART-SIZF-ANB=-BRAND 3N 15 17
*+ 18 PRICE 5N 15 17

QUTPUT FROM THIS CYCLE TOVOTHER CYCLES

Figure 44. Job definition for direct-access files (continued)
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NO. DATA NAME SIZE N/A USE RATIO SEQ FROM CYCLE HDR TYPE INTO CYCLE HDR TYPE KEY ELEMENTS

14 OUR-DRDER-NO

15 PART-COOE-NO

17 PART—SIZE-AND-BRAND
CUSTOMER=-NAME
CUSTOMER-DORDER-NO
CUSTR-SHIP-TO—~-ADDRESS
LINE-EXT
PART-NAME
QTY-SHIPPED
QUANTITY—0RDERED

- ~ N
WWOCVMEUMWE O
Zzpzpzp2z22
WO U e UL
VOO OOOOWN ~
NNNNNNRNNNN
CCrOCOC OO
ocoooocooo0
W W W W W
NaNNNAN NN~
coomoocooo
©coocoococo0o0o00
coocoo0O000
X-N-N-N-X-N-N-N-¥-}
CE-N-R-R-¥-F-¥-¥-¥-}
CE-X-X-X-¥-¥-N-¥-¥-}

QUTPUT FROM THIS CYCLE

6 INVOICE 10300

NO. DATA NAME SIZE N/A USE RATIO SFQ FURMAT COMMENTS KEY ELEMENTS

FE
Fi
F1
F1
Fl
FI
F1
FI
VR
VR
FI
VR
3
FF
VR
Fl
Fl
F1
VR

DUR-ORDER-NO
PART-CODE~NC
PART—-SIZE—-AND-BRAND
COD-0OR-CREDIT-CODE
CUSTOMER~-NAME
CUSTOMER-DRDER-NC
CUSTR—SHIP-TO—-ADDRESS
DATF-0F—0RDER
DISC-RATE
DISCOUNT-AMT
INVOICE-NO

LINE-EXT

PART-NAME

PRICE
QTY-0OUT-0F=-STOCK
QTY-SHIPPED
QUANTITY-QRDERED
SOLO-TO-ADDRESS
TOTAL—-INVOICE-AMOUNT

17
17
17
17

N

~

CUBLUWNOTDVNOWVT U ~WOo O
Z2P2ZZZPpZZTZZZPZBPZZZ2

15 2,v99
16 2,2772.99

3
14 2,2222.99
1

—

2
13 3,77.999
9

8
7

-
VO DO OV OVD OO VDV OOWN—

b TN R U1 UL A e et i e e e s AR AN e

5
17 2,$$%%,5%$9,99

Figure 45. Job definition for direct-access files (continued)

ANALYSIS QF CYCLE NO. 3

INPUT TO THIS CYCLE FROM OTHER CYCLES

NO. DATA NAME SIZE N/A USE RATIO SEQ FROM CYCLE HDR TYPE INTD CYCLE HDR TYPE KEY ELEMENTS

14 QUR-0ORDER-NO
PART-CODE-NO
PART—SIZE~AND-BRAND
CUSTOMF.R—NAME
CUSTOMER<ORDER=-NO
CUSTR-SHIP=TO-ADDRESS
LINE-EXT
PART-NAME
QTY-SHIPPED
QUANTITY-0ORDERED

~ N
VWOV NWOo O
ZZp2p2ZpZ22

—-
coocoooQOoOOC

VAN e Y e
000V 0 DO WN
NNNNRNNNNA NN
cocroCCoOC R
W W WW W W W
NSNS~ aN~
Oonoocoooooo
COO0O0OOOOOD
-E-N-N-¥-N-N-N-¥-¥-]
CoCoOoQOoOQO
=N-N-N-N-N-N-N-N-N-]
-X-N-N-N-R-X-N-¥-¥-]

7  WEEKLY-SHIPMENT-REPORT 5000
NO. DATA NAME SIZE N/A USE RATIO SEQ FORMAT COMMENTS KEY ELEMENTS

15 PART-CODE-NO
17 PART-SIZE-AND-BRAND

CUSTOMER=NAME
11 GROSS-DOLLARS-SHIPPED 2+2,222.99
13 LINE-EXT 2,2222.99
16 PART-NAME
20 QTY-SHIPPED

Figure 46. Job definition for direct-access files (continued)

Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040003-6



Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040003-6
Y20-0358-0

2
2
2
[
12
4
<
z
£

B

International Business Machines Corporation
Data Processing Division

112 East Post Road, White Plains, N. Y. 10601
(USA Only)

IBM World Trade Corpoxgtion
821 United Nations Plaza, New York, New York 10017
(International)

Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040003-6



Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040003-6

P i ‘ U{,'ﬁ"v
PRO3ECT CATEGORY REMAINING FRom PRevious Ririop |RECENVID DURING | ACCOMPLISHED DURING PERIOCD |REMAMINING END OF CURRENT PERIOD ESTIMATED \@g—sz&
SUR-CATERORY ALL oTHER PRoTIc [M@ase” stubies onLy [(odndte "Bese"Sudies) | au omier Proriers | "Base" sTupies on [ALL OTHER, prosers "B’ STUes onLy INPUT Pyt f:mco
- AR IOUES | NG | R " O | MAN-FHOURS = Wous
fNo | RS no | RLARES [N | ARV SR Prlofeitad |No| umne o | e | o | SACRow: o i)
REQUESTER. [P [ o Tooer | vor Pr |seer |ror Pr |oppT| ToT [iaxn| PT [SPPT | TOT R0 | P |spPr| Tt | | PT | SPeT| ToT £1 | sper| ToT PI [seer| TOT I | seeT| ToT]
Kit-4 Mie Car NA- f . _
MISCAT N& i
MIS CAT DE |
ToTAl KH -4
JOTIAL. MisSionN
missues (s caren) |- - I N
GMAILC 2. _| /ro |3ool gpo| | | 500i/pool/svo] | /00 (508 [boo) [ [ foa|200]30e| — [4a0|500| 0] 2. |00 400|700 - spoboo) -~ | - 1 - | - § 3 120p|//00]|/30]
géﬁ = / ol/Sol200, / | seoljpooliSwe) / lioc |see bee] / |00 | 2e0i300] — |Hoo|svo| Joo / | 50 |yso S0, [ i feg]seo|bon) — | - ) 2lse|iso|]lun
i -TOoTAL 3 /s0|¥s0 400 | 2 |/oso 2000|3000] 2 |200 ljoo 2 [200 |Heo [Goo| — [800 [1ooo 10| B |ISO lagq,[;guf&gw tooollawo] - | = | = |~ | 5 [35001050[3400]
| E— AT | B
A T01ftL Y2 |200l200l4001 3 | 500 iS00 [1000) /| 100 (200 300 | [/ 1200|200 |¢an] — | 70 [[30|200] X |[oo|r00|300, 3 1430[370(800) = | = | = |= } & [s30]570|ti0e
! L L i} 5 135701650 [foow | 5 |/S00 2500 Wpoo § 3 |300 [300 [yfe0 ] 3 |Woo|goo 1000 = [R70 730 |20m ]| & 250li250 (00 & 30 13702000) - |~ | — |~ Y¢0 |KfolabrolBse
NAIL DITAIL —ADROG. - i B -
£AD DITAIL- STAN f — - 11
TAD DIIML —AD HOC- ) ) '
— S B - l
INATIONAL SZRVICZS ] o 1] |
| MIS CATCA ] | . [
| TOTAL. NATL STRVKIS ; : i
[EAVE-NPIC - ] N I T O O I i i
| LEAVE —IAD ~ _ o o _ ~
oAl Nete S ap || | I T ) B A
. - SR . T B s S ;
S ] r - : ! e N
- /}Approved For Release 2008/06/05 : CIA-RDP73T00325R0! \UUU‘:OOOS-S




